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A Tailings Pump 


td 2 * 
that is a distinct Ray ee 
ciency for longest lowing easy _re- 
advance 


time. moval. 















Two ring oil bear- 
ings support shaft. 
No bearing in pump 
case proper. 










Pump case 
split to allow 
ready inspec- 


Extra heavy shaft 





peller or liner. 





Balance ports permit 
circulation. causing 
undue wear on runner. 










White iron liner split on 
side and not on center 
line, as center is subject 
to heaviest sand-blast 
effect. 





| 40 years we have operated a 
Factory in San Francisco <nd for the 
last 20 have manufactured centrifugal 
and turbine pumps only. With this ex- 
perience behind us we have designed a 
tailings pump, which we know is a dis- 
tinct advance mechanically—a pump in 
which every wearing part is easily re- 
movable. 


Its efficiency, capacity for continuous 


operation and low upkeep in operating 
costs are substantiated by reports from 
such users as— 


Utah Copper Company; San Vincente 
Mining Co., Mexico; Seoul Mining Co., 
Korea; Simau Mining Co., Java; Bunker 
Hill & Sullivan Mines Co.; Alaska-Tread- 
well Gold Mining Co.; Goldfield Consoli- 
dated Mines Co.; Vindicator Consolidated 
and many others. 


Ask for Bulletin 21, which gives full details. 


BYRON JACKSON-PUMPS 


IRON WORKS, INC. 
SAN FRANCISCO 


Los Angeles Salt Lake 


TURBINE AND 
CENTRIFUGAL 


Portland Visalia 
Hendrie & Bolthoff M. & S. Co., Denver 
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Published Weekly in the Interests of S-A Conveying Engineering one, ; da EN? 
“S-A” Unit Carrier 


Patented 






















Money—Saved or Spent ? 


It’s all very well to make money—but, to 
turn right around and spend it for something 
you never get is not saving it toward the 
profits. 


“S-A” Unit Carriers make every ounce of 
power count. They are equipped with dust- 
proof ball bearings and are steel throughout. 


Ist Power—33 1/3% on level runs. 
2nd Belts—no dragging over the easy turning 


They rolls. 


Save 3rd Labor and Grease—inspection and lubri- 
cation once in six months to two 
years according to duty. 









The Unit Carrier enjoys the following ad- 
vantage over other types of carriers: 

















1. No lubrication—The very frequent at- 
tention required by the grease cup type 
of carrier is an operating expense not 
incurred by the Unit Carrier. . 


2. Reduced Power and Belt Wear—on 
level runs, the power is reduced 333% 
This also relieves the belt of unneces- 
sary strain and wear. 


3. Strength and Light Weight—The en- 
tire steel construction makes this ad- 
vantage possible to a marked degree. 














These are not mere statements—they repre- 
sent actual cash savings which have been 
made by large conveyor users for nearly five 
years. 















4. Adjustability—the unit construction 
allows of a flexibility not possible in any 
other type of carrier. 




























We are now prepared to furnish Unit 
Carriers equipped with Hyatt Roller 
Bearings. Detailed announcement later. 





The “S-A” Engineering Corps is pre- 
pared to carefully study your particu- 
lar requirements, cooperate with your 
own engineers and then recommend the 
right equipment without obligation 
on your part. Consult us now—write 
today—no obligation incurred. 


By the way, have you seen a copy of 
our magazine, ‘“‘ ‘S-A’ Labor Saver,’”— 
also free—send for it. 


Stephens - Adamson 
Mfs. Company 


Aurora - - Ill. 


Conveying, Screening, 
Transmission Machinery 


Branches: 


50 Church Street............ New York, N. Y. 

First National Bank Bldg........ Chicago, Ill. 

ec. TF ang oe oss Pittsburgh, Pa. 

Federal Reserve Bank Bldg...... St. Louis, Mo. 

First National Bank Bldg...Huntington, W. Va. 

503 Dooly Block......... Salt Lake City, Utah 
J. W. Gates, District Manager. 

WD FG IE ook ces eo nec Boston, Mass. 
Colwell & McMullin, District Managers. 
824 Dime Bank Blidg........... Detroit, Mich. 
ee: Se SES otter eee eseccnns Toronto, Ont. 
E. J. Banfield, Agent. 

So. African Agent....J. MacG. Love & Co., Ltd. 
1 and 3 London House, Loveday Street, 
Johannesburg, So. Africa. 

Australian Agent....... Arthur Leplastrier & Co. 
Circular Quay East, Sydney, Australia. 
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Sulphuric Acid from Copper 
Smelting Gases 


By E. L. Lartson* 





SYNOPSIS—The four largest acid plants in the 
United States operating on gases from copper 
smelteries are those of the Mountain Copper Co., 
Mococo, Calif.; Tennessee Copper Co., Copperhill, 
Tenn.; Ducktown Sulphur, Copper and Iron Co., 
Isabella, Tenn.; and Anaconda Copper Co., 
Anaconda, Mont. Details of acid manufacture at 
each of the plants are given. They all employ the 
old chamber method rather than the newer contact 
process, for which reasons are given. 





The last 10 years, and particularly the last three years, 
have witnessed developments in the metallurgy of 
copper and zine which involves the use of large quan- 


There are at least four copper-reduction works in this 
country that have sulphuric-acid plants of consequence 
operating on gases made in the regular course of the 
reduction of the ores. These are the Mountain Copper 
Co., whose acid plant at Mococo, Calif., was erected about 
12 years ago; the Tennessee Copper Co., whose first unit 
was built nine years ago; the Ducktown Sulphur, Copper 
and Iron Co., whose plant at Isabella, Tenn., was put 
into operation about eight years ago; and the plant at 
the Washoe Reduction Works at Anaconda, which began 
operating about 18 months ago. 

The Mountain Copper Co. plant uses gas from Mc- 
Dougall type roasters, the sulphur-bearing material being 
fines from the company’s heavy sulphide ores. This ‘ore 
carries 48 to 50% sulphur. The calcine is treated along 





ACID PLANT OF WASHOE REDUCTION WORKS, ANACONDA, MONT. 


tities of sulphuric acid. These are, of course, leaching 
and flotation. It is almost always desirable to make the 
acid at the works using it, because transportation is ex- 
pensive, and if smeltery gases are available, acid can be 
made for much less than it can be bought. 





*Metallurgical engineer, superintendent acid department, 
Anaconda Copper Co., Anaconda, Mont. 


with other materials, in reverberatories.. The acid plant 
consists of six Meyer tangential chambers with suitable 
Glover and Gay-Lussac towers. The output is about 35 
tons of 100% acid or 45 tons of 60° acid per day. 
While this happens to be an ore and a process with 
copper production as the chief end, they are. also well 
suited for acid making. In fact, the company sells this 
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same ore to other firms particularly for acid making. 
There are no particular novelties or differences in the 
process from the conventional chamber-plant burning such 
as that, for example, employed at Rio Tinto. 


Acrip FRoM Pyritic SMELTING IN TENNESSEE 


The Tennessee Copper Co. and the Ducktown Sulphur, 
Copper, and Iron Co. both use gases from blast furnaces. 
The Ducktown ores are unusual. They are heavy sul- 
phide ores, the iron mineral being largely pyrrhotite with 
_ only a small proportion of pyrite, and the copper mineral 
being chalcopyrite. The following is an analysis of a 
typical sample: Pyrrhotite, 29.50%; pyrite, 5.82; 
chalcopyrite, 7.89; blende, 4.23; magnetite, 7.73; quartz, 
15.59; silicates, 22.74; calcite, 2.16; and dolomite, 
3.56%. The quantitative analysis of this ore is: Cu, 
2.74%; Fe, 30.37; S, 18.87; SiO, 26.96; CaO, 66.70; 
MgO, 2.97; Mn, 0.34; Zn, 2.80; AlO, 2.91. 

The reduction practice of both companies is the same. 
The ore is taken directly from the mines to the furnace 
bins with no prelimmary dressing whatever. It is 
smelted in water-jacketed blast furnaces with from 4 
to 6% coke and a small amount of quartz. A matte 
is made carrying 12 to 15% copper. This is run into 
beds, broken up, and resmelted with a sufficient amount 
of quartz on the charge to produce ‘a 40 to 50% Cu 
matte. The process is about as near to true pyritic 
smelting as is attained anywhere. 

When these two companies first attempted the manu- 
facture of acid from blast-furnace gases, it was not known 
just how seriously detrimental to the process the high 
CO, content and the irregular SO, was going to be. 
There were no precedents. It was supposed that the CO, 
would tend to segregate, producing dead corners and 
perhaps blanketing the bottom acid. It was not a very 
attractive undertaking, technically. There were two 
conditions that made it necessary and possible to make 
acid. The Supreme Court decision in the Georgia case 
made: it imperative to do away with most of the smoke. 
The fortunate and redeeming feature of the situation was 
that the plants are situated in the center of the greatest 
fertilizer-consuming district in this country. A market 
for the acid was assured. 

Tests on the gas delivered. by the blast furnaces 
showed that when they were in good condition, there was 
an almost complete consumption of the oxygen blown in. 
By this is meant when no bad crusts or blowholes existed 
in the charge. This phenomenon was first noted by 
Robert Sticht in his pyritic work in Tasmania. It was 
many times confirmed at the Ducktown plant. Some 
doubt has been. expressed at times as to the reliability 
of these results on account of using metal pipes for 
drawing the samples in some cases. Numbers of these 
tests were later made with silica tubes in the gas stream, 
so that no consumption of the oxygen by the hot metal 
of a pipe was possible. 


Arr ADMISSION COMPLICATES PROCESS 


The other constituents of the gas were normally about 
as follows: SO,, 8 to 9%; CO., 6 to 7%; CO, 0.8 to 
1.0%; N, about 84%. It was necessary to admit air 
to this gas in sufficient amount to allow the acid-making 
reactions to take place and to give some excess-oxygen in 
the exit gas. Several different methods and proportions 
were tried. It was a case of being between the devil 
and the deep sea. If normal oxygen were maintained— 
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that is, 4 to 6%—in the exit gas, so much air would 
have to be admitted that the SO, tenor of the gas enter- 
ing would be very low. After trying many different 
ideas, the Ducktown company decided that the best results 
were attained by blowing in air at several points in the 
system. This was done with low-pressure blowers, and 
the control of the air volume was positive and close. 
This method is much better than simply allowing flues 
under suction to draw in air, for drafts always vary from 
time to time and good control is not certain. The first 
air was blown in at the flue between the furnace and 
the Glover tower, and an oxygen content of 3% was 
aimed at. Each chamber was fitted with-air pipes and 
valves, and the valves were so manipulated as to main- 
tain from 3 to 4% oxygen throughout the system at 
any given point. Below 3% oxygen, the vigor of the 
reactions fell off, and the niter recovery in the Gay- 
Lussacs decreased. This scheme of introducing air at 
various points as the oxygen is consumed was devised 
by N. L. Heinz, the company’s consulting engineer. 
While this arrangement was the best one discovered, there 
was never the same vigorous reaction in the front of the 
system as that which took place with gas having the 


‘usual SO, and oxygen percentages. 


CO, Gas Makes Process SLuaGisu 

The effect of the CO, was certainly bad, but not in 
the exact way that had been looked for. Many times 
for days together the CO, percentage equaled or even 
exceeded that of the SO,. This occurred when the fur- 
nace condition demanded more coke than usual or when 
the grade of matte became too low; that is, when the 
sulphur elimination fell off. As to segregation of the 
CO., we were never able to establish any such thing in 
the chambers. Many tests at different levels and in 
corners, etc., failed to show CO, consistently higher in 
any parts of the same chamber. The general effect of 
CO, is simply to slow down the reactions and make 
the process sluggish. It is difficult with high CO, to 
oxidize the last one or two tenths of a per cent of SO,, 
and in order to get a reasonable production, a little SO, 
must be allowed to go to the Gay-Lussacs. This of 
course makes niter loss abnormal. - To compensate to 
some extent for the deadening effect of the CO,, a very 
large niter circulation was maintained, and this also 
tended to make the Gay-Lussac loss more than normal. 

The irregularities of the gas quality and quantity were 
found to be quite as serious as the CO, feature. It is 
to be expected that blast-furnace gas would be irregular, 
because of the necessity of frequent opening to charge, 
to bar down crusts, and to perform many other necessary 
operations. Changes in the composition of the ore, 01 
irregularities in weighing influence the gas immediately. 
We were able, by means of the air-blower system pre- 
viously mentioned, to take care of some of the variations. 
When, however, the relation of the CO, to SO, changed 


- considerably, very little could be done except at the fur- 


nace. Operating the furnace for gas as well as matte 
becomes a matter requiring much more skill and atten- 
tion than when matte alone is the aim. 

The problem of exclusion of false air at the furnace 
top always gave trouble and always will. It is very 
difficult if not impossible to make tight the top of a 
copper blast furnace as now constructed. When the acid 
plants were built, the Tennessee Copper Co. was using 
the conventional side-charging method employing vertical 
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sliding doors. The Ducktown company had an unusual 
arrangement. Instead of the ordinary brick and steel 
superstructure with steel flue downtake, the gas was taken 
off at one side of the furnace below the charge-floor 
level. The furnace was covered by a flat top made up 
of water jackets, which was hung from trucks. These 
ran on a track laid in water beams resting on the tops 
of the side jackets of the furnace. A charge car 
electrically driven, ran on the same track, which extended 
back under the charge bins. The essential feature of 
this charge car was an endless belt made up of lapping 
steel plates and driven by a motor. To operate this 
arrangement, the car ran under the bins and the charge 
was drawn down onto the belt. The car then advanced 
over the furnace, pushing ahead of it the furnace top. 
By moving the belt forward, the charge was dumped 
and distributed as the operator desired. 

It soon developed that the acid plants got better gas 
and could control the process more closely when the 
flues were so dampered as to create some slight back 
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The Ducktown company found its top and charging 
arrangement to work very well. One improvement was 
made, however. The original top had no means for rais- 
ing or lowering, but an inch or two of clearance was 
left between the lower face of the top and the edge of 
the water beam. Later, the top was altered to raise and 
lower by the use of four air cylinders. Just before the 
charge car arrived each time, the top was raised about 
four inches, and when charging was completed, it was 
lowered to seat on the edge of the beam. This made 
a practically tight top so long as it was kept in good 
adjustment. W. H. Freeland, former manager of the 
Ducktown company, devised this top and charging 
arrangement. 


Hieu vs. Low CHAMBER CONSTRUCTION 


The acid systems themselves at the two plants differed 
greatly. The original Tennessee plant consisted of 12 
Falding high chambers, 50x50 ft. by 70 ft. high. The 
idea with this type of chamber was to have each one 





ACID PLANT OF DUCKTOWN SULPHUR, COPPER AND IRON CoO., ISABELLA, TENN, e 


pressure at the furnace tops. The ideal condition for 
operating both furnnace and acid plant was to have 
neither pressure nor suction at that point. This was 
aimed at, but the way it worked out was that the acid 
plant maintained some back pressure. This made condi- 
tions on the charge floor bad, and the hot gas was very 
hard on the structure. 

N. H. Emmons, in the Journal, of Mar. 18, 1911, 
described the experience of the Tennessee Copper Co. 
with furnace tops. At that time he considered best a 
top similar to the usual design, but with cast iron 
instead of steel for the posts and dividers and with 
inward-opening doors operated by an ordinary railroad 
switch stand. This article shows by photograph the 
destructive effects of the hot gas blowing back upon the 
structural-steel parts of the original top. If any 
changes in top design have been made there I do not know. 


accomplish the complete process in itself. The gas 
mixture was admitted at the top, and as the SO, was 
oxidized and the vigor of the reaction became less and 
generated less heat, that gas would sink and finally be 
drawn off at a point near the bottom. The gas move- 
ment was originally intended to be accomplished by the 
pull of ‘the 325-ft. smeltery stack and by steam jets 
in the connecting flues acting as aspirators. The plant 
was never very successful while working along these lines, 
and it was later altered. The chambers were connected 
in series, fans were added, and the work was much 
improved. 

The results obtained from high chambers are apparent- 
ly neither better nor worse than those from chambers 
whose long dimension is horizontal. It certainly saves 
ground space to have chambers 70 ft. high instead of 30 
ft. or less. It also introduces some structural problems. 
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Unless ground space is limited, it is probably better to 
build the vertical dimension not over 30 to 40 ft., on 
account of the difficulties of building maintenance, and 
of operating high structures. 

The Ducktown company’s plant was built more along 
conventional lines; that is, the chambers were about 24x30 
ft. by 96 ft. long and were connected eight in a set. 
Special flue connections between them were designed to 
thoroughly mix and cool the gases and to prevent segrega- 
tion of the CO,. They were quite effective in this, but 
were rather expensive to build and difficult to repair. 

Both plants found it economical to provide unusual 
Gay-Lussae space on account of the large niter circula- 
tion and the sluggish process. Whereas in the usual 
plant Gay-Lussac volume equal to from 2 to 3% of the 
chamber space is sufficient to give 85 to 90% niter re- 
covery, the Tennessee and Ducktown plants both had 
near 6% and had even then, high losses. 


No CHarGeE For SuLtpHuUR REsutts In Low Costs 


The cost of making acid at these plants was low 
because there was no charge for sulphur, which ordinarily 
amounts to about $3 per ton of 60° acid. Niter cost, 
as mentioned, was high. Whereas many plants run with 
from 3 to 4% niter and some under 3%, these plants 
on blast-furnace gas used from 6 to 8%. This means, 
with niter at $50 a ton, that the ordinary cost per ton 
of acid for niter is 40 to 50c., while the Tennessee plants 
were doing well under $1 per ton. 

Labor in the South is cheap, so that actual labor cost 
was low. The number of men required, however, was 
large owing to the irregularity of the process and to 
the dirty gas, which made an unusual amount of flue 
cleaning and tank washing necessary. It should also be 
said that the irregularities of gas supply, together with 
frequent complete stops, also the high niter circulation, 
were very hard on the lead, so that the life of these 
plants will be shorter than normal, and repair costs high. 

The Tennessee Copper Co. operated its acid plant on 
a mixture of gas from several furnaces. Some doubt was 
expressed at first as to whether successful operating could 
be done with only one furnace. The Ducktown company, 
however, showed that very good work could be done with 
one furnace alone; in fact, the customary practice there 
is to run only one. 


ANACONDA Low PreEssurE COMPLICATIONS 


The acid unit at Anaconda was described by Mr. 
Mathewson in the Journal of Apr. 24, 1915. Its purpose 
was to supply acid for leaching and flotation. The gas is 
derived from fine jig concentrates from the mill, which 
carry 35% S and 7% Cu. This material is roasted 
to about 7% S, which is the grade of calcine desired 
by the reverberatories. Except for the fact that the 
ground for a large acid plant was not available within 
the smeltery site at Anaconda, the plant would have used 
gas from the regular roasting plant. Because it was 
necessary to place the acid plant a mile away, separate 
roasting furnaces were installed for the particular purpose 
of making acid. The roasting operation is as truly a 
part of the copper recovery, however, as if it were done 
at the regular roasting plant. 

There is nothing unusual about the acid system at 
Anaconda. It is well constructed, all the buildings being 
of brick, and is of very pleasing appearance. Excep- 
tionally large chambers are used, 40 ft. wide, 36 ft. high 
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and 96 ft. long. There were originally six of these in 
series, and later two were added. As this 36x40-ft. 
section gives a low ratio of radiation surface to volume, 
29 small circular chambers of 11 ft. diameter hy 36 ft. 
high were introduced among the main chambers to effect 
cooling and mixing. Two 8-ft. hard-lead fans move the 
gases. 

There is one distinct disadvantage that the Anaconda 
plant is under. This is the altitude, 5,300 ft. above sea 
level, with a normal barometer of 622 mm. In the 
operation of a gas process this matter is of importance. 
It means in this particular case that 1.25 cu.ft. of SO, 
must be handled to get the same weight of acid that 
the sea-level plant gets with 1 cu.ft. Also with the 
reduced pressures all the reactions are lower and the 
absorption of the N,O, in the Gay-Lussacs is not so 
active. By allowing chamber space in about the ratio 
of the barometric pressure to sea-level barometric pres- 
sure, something over the rated capacity has been produced, 
with normal niter consumption; that is, about 3.5% on 
the sulphur. This has been accomplished without 
unusual Gay-Lussac space, the ratio being about 3% of 
the chamber volume, 

One feature of the roasting operation which causes it 
to lack the simplicity of straight pyrites roasting, is the 
high copper content—about 7%. This lowers the fusing 
point of the ore, and on the second and third floors 
tends to matte and stick to brick and rabbles with the 
trouble always attendant. This is not serious, but 
accounts for some daily cutting and renewing of rabbles. 

At the Garfield plant, near Salt Lake, a chamber-acid 
unit is nearing completion.t. This plant will use mainly 
gases from McDougall-type roasters burning fines. A 
novel feature of this plant will be the passing of the 
roaster gas through contact masses of lump ferric oxide 
obtained by burning lump pyrites in conventional lump 
burners. A considerable conversion of SO, to SO, is 
expected by this arrangement before the gas enters the 
Glover tower. 


ConTACT AND CHAMBER PROCESSES CONTRASTED 


The plants described, excepting the Garfield unit, are 
all straight chamber processes. The Garfield is a com- 
bination of contact and chamber, but probably does not 
rely on the contact for more than 25% conversion. The 
fact that all these are chamber plants does not mean 
that nobody has considered or tried applying the contact 
processes to metallurgical gases. The contact processes 
always appear attractive because the plants look small 
and cheap to build and no high-priced niter is consumed 
in their operation. But even the owners of the contact 
processes concede that for making low-strength acid where 
purity is not essential, the chamber process is considerably 
cheaper. 

Without going greatly into detail, it will suffice to 
give two or three general reasons for this. The great 
essential of successful contact work is absolutely clean 
gas and dry gas. Dust or even’'a most minute amount 
of arsenic is highly injurious to a platinum-contact mass. 
Moisture is as bad on a ferric-oxide mass. Metallurgical 
gases are always dirty and usually wet. If they be 
thoroughly cleaned, they must be cooled to a considerable 
extent. If cooled, they must be reheated to contact 





1Since this article was written this plant has begun opera- 
tions.— Editor. 
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temperature, 400 to 650° C., which means the consump- 
tion of fuel. Use of the contact processes means payment 
of royalties. Operating costs are higher than with the 
chamber process, and this soon wipes out the advantage 
of lower capital expenditure. 

The chamber process will make 60° acid at a metal- 
lurgical plant, nothing being charged for sulphur, for 
from $2 to $3 per ton, depending on conditions and 
methods of bookkeeping. A well-constructed chamber 
plant in normal times costs from $3,000 to $4,000 per ton 
of daily capacity to build. 

The plants described have used roaster or blast-furnace 
gases. About a copper-reduction works one other pos- 
sible source of suitable SO, exists; namely, the converters. 
Reverberatories will not do, of course, as the sulphur 
elimination is slight and the gas low in SO,. One would 
expect very high SO, gas from converters, and actual 
tests show percentages approaching 20 at certain stages 
of the blow. The operation is intermittent, of course, 
and to run a chamber process on the gas delivered, it 
would be necessary to have several converter units 
discharging into a large common flue. Dampers for 
closing the hoods while skimming and pouring would be 
required, and in general all possible means for excluding 
false air. If the Ducktown company has been able to 
operate successfully on a single blast furnace, producing 
CO, as high as SO,, operation with a battery of con- 
verters delivering 10 to 20% SO, should not be impossible. 

Minerals Separation Ltd., vs. 

James M. Hyde 


In the report of the decision of the United States 
Supreme Court in the case of Minerals Separation, Ltd., 
vs. James M. Hyde, made in the Journal of Dec. 16, 
there were some minor points that need correction. First, 
the court did not sustain the Minerals Separation patent 
under consideration as to claim No. 4, but otherwise the 
claims sustained were as stated. 

On page 1069, line 39, the word “impossible” should 
be replaced by the word “clear.” On the same page, line 
55, the word “Air” should read, “Ore.” The official 
version of the decision makes no further changes in the 
text as published. 

AlasKa License-Tax Law Valid 
By A. L. H. Street* 


The law enacted by the Alaska legislature in 1913 
imposing a license tax on the business of mining of 
0.5% on all net incomes above $5,000 per annum, 
was lately upheld by the United States Circuit Court 
of Appeals, Ninth Circuit, against an attack upon its 
. validity. (Alaska Mexican Gold Mining Co. vs. Territory 
of Alaska, 236 Federal Reporter, 64). The court says: 

The tax being one which could be lawfully imposed, we 
believe it beyond judicial power to declare the law imposing 
it to be invalid merely because the legislature laid down a 
procedure which, if literally obeyed in the arrangement of 
the steps required, necessarily would defeat the plain, ex- 
pressed object of the legislation. The intention being plain, 
the inartificiality of the law should not result in its over- 
throw. 


Other points decided in the same opinion are that one 
who has never applied for a license under the law has 
no standing in court to attack the validity of the law 





*Attorney at law, 829 Security Building, Minneapolis, Minn. 
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on the grounds that its provisions render the granting 
of a license an arbitrary power; and that, since the law 
is not a pure revenue measure, it is not invalid under 
the provision of the Alaska Organic Act, requiring 
uniformity of taxation. 


# 
Co-Operation in Export Trade 


Legislation now pending in Congress for the purpose 
of clarifying the antitrust laws in so far as export trade 
is concerned is of great importance to the copper-pro- 
ducing industry. Indeed, it is scarcely too much to say 
that the copper producers, under the leadership of John 
D. Ryan, whose arguments have been extraordinarily 
lucid and impressive, have had more to do with getting 
consideration for this movement than anybody else. It 
is held by good lawyers that the Sherman law does not, 
anyway, apply to foreign trade, but it is considered de- 
sirable that Congress shall make this quite clear. 

The Federal Trade Commission in its last annual report 


expressed itself on this subject as follows: 


Among the first questions to which the commission directed 
its attention was one which it was specifically authorized to 
investigate under its organic act (Set. 6, Par. h); namely, 
“trade conditions in and with foreign countries where asso- 
ciations, combinations or practices of manufacturers, mer- 
chants or traders, or other conditions, may affect the foreign 
trade of the United States.” The commission was directed, 
moreover, “to report to Congress thereon with such recom- 
mendations as it deems advisable.” 

The scope and character of this investigation has been 
described above. The commission, as a result of its investi- 
gation, found that, while there were various conditions which 
affected the successful development of export trade, there 
was one factor which was peculiarly within its jurisdiction; 
namely, codperative organization of American exporters for 
the purpose of efficiently conducting their trade in foreign 
markets. The commission found that American exporters 
were at a disadvantage compared with their rivals in the 
chief foreign exporting countries, where combinations for the 
export trade are effectively developed. 

Furthermore, it was found that doubt and fear as to legal 
restrictions prevented American exporters from developing 
equally effective organizations for overseas business and that 
the foreign trade of our manufacturers and producers, par- 
ticularly the smaller concerns, suffered in consequence. The 
commission recommended, therefore, that declaratory and 
permissive legislation be enacted by Congress to make it clear 
that such organizations are lawful. The chief conclusions of 
the commission, as stated in the summary of this report, were 
as follows: 


PREVENT DANGER OF MISUSE OF CO6PERATIVE 
EXPORT ORGANIZATIONS 


Two chief dangers from coéperative export organizations 
of American manufacturers and producers are apparent. They 
may be used to exploit the home market, and they may be 
used unfairly against individual American exporters in for- 
eign trade. The dangers in coéperative action must be faced 
frankly and provided against fully. 

The commission is confident that this can be done without 
sacrificing the essential advantages of joint action and with- 
out altering the policy of the antitrust laws or interfering 
with their enforcement. Thus specific extension of the law 
prohibiting unfair methods of competition to export trade 
and requirement of full reports to the Federal Trade Com- 
mission from codéperative export organizations will protect 
the individual exporter, while the enforcement of the anti- 
trust laws will prevent the use of such organizations to effect 
restraint of trade or monopoly in the domestic market. 

The commission does not believe that Congress intended by 
the antitrust laws to prevent Americans from coéperating in 
export trade for the purpose of competing effectively with 
foreigners, where such coéperation does not restrain trade 
within the United States and where no attempt is made to 
hinder American competitors from securing their due share 
of the trade. It is not reasonable to suppose that Congress 
meant to obstruct the development of our foreign commerce 
by forbidding the use, in export trade, of methods of organ- 
ization which do not operate to the prejudice of the American 
public, are lawful in the countries where the trade is to be 
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carried on, and are necessary if Americans are to meet com- 
petitors there on equal terms. 


DECLARATORY LEGISLATION RECOMMENDED 


By this investigation the commission, however, has estab- 
lished the fact that doubt as to the application of the anti- 
trust laws to export trade now prevents concerted action by 
American business men in export trade, even among producers 
of noncompeting goods. In view of this fact and of the con- 
viction that codperation should be encouraged in export trade 
among competitors as well as noncompetitors, the commission 
respectfully recommends the enactment of declaratory and 
permissive legislation to remove this doubt. 

The commission feels that it would fail of its duty if it 
did not urge the pressing need of such action immediately. 
If American business men are to make the most of the great 
opportunities now before them, are to build securely in for- 
eign trade and are to avoid disaster in the shock of the stern 
and determined competition that will doubtless follow the 
war, they must at once perfect the organization demanded by 
the conditions of international trade. 


This recommendation of the commission was given con- 
sideration by the Committee on the Judiciary of the House of 
Representatives, which reported a bill (H. R. 17,350), com- 
monly known as the Webb bill (see Exhibit 5), embodying 
the principles recommended by the commission. This bill was 
passed by the House near the close of the last session, but 
there was not sufficient time left for its consideration by the 
Senate. ; 

Particular attention, however, is called to the fact that 
though the bill as originally reported to the House appears, 
in the opinion of the commission, to effectively meet the pur- 
pose for which it was drafted, yet, on the other hand, two 
amendments were made to the bill during the debate which 
seem to give a basis for legal construction that might entirely 
nullify this purpose. : 

The first amendment referred to was made in the first sec- 
tion of the bill. In order to permit coéperation only with 
respect to export trade, the term “export trade’’ was orig- 
inally carefully defined to exclude the production or manu- 
facture of goods within the United States, but the amendment 
made it.also éxclude “trading in or marketing” such goods 
within the United States. (See Exhibit 5.) Obviously a suc- 
cessful codperative export organization would, in most, cases, 
be obliged to purchase goods in the United States and there- 
fore to trade in them. : 

The second amendment referred to is found in the second 
section. This originally granted the right of coéperative as- 
sociation for export trade, provided such association did not 
involve “restraint of trade within the United States.” But the 
amendment added a further proviso; namely, “and does not 
restrain the export trade of the United States.” (See Exhibit 
5.) The commission is of the opinion that these provisions 
of the bill would not change the present law. But the very 
purpose of the bill was to clarify the law, while this amend- 
ment presents the same question of construction as the exist- 
ing law. The law, therefore, would be neither changed nor 
clarified if the bill were enacted in the form in which it was 
passed by the House. Therefore the business man who is 
deterred from engaging in codperative action in export trade 
by fear or doubt concerning antitrust laws would be left in 
exactly the same position as before. 


Exhibit 5—the Webb bill—is as follows: 


AN ACT TO PROMOTE EXPORT TRADE, AND FOR 
OTHER PURPOSES 


Be it enacted by the Senate and House of Representatives 
of the United States of America.in Congress assembled, That 
the words “export trade” wherever used in this Act mean 
solely trade or commerce in goods,. wares or merchandise 
exported, or in the course of:being exported from the United 
States or any Territory thereof to any foreign nation; but the 
words “export. trade” shall not be deemed to include the pro- 
duction, manufacture, trading in° or' marketing within the 
United States or any Territory thereof of such goods, wares or 
merchandise, or any act in the course of such production or 
manufacture. 

That the words “trade within the United States” wherever 
used in this Act mean trade or commerce among the several 
states or in any territory of the United States, or of the Dis- 
trict of Columbia, or between any such Territory and another, 
or between any such Territory or Territories and any State or 
States or the District of Columbia, or between the District of 
Columbia and any State or States. 

That the word “association” wherever used in this Act 
means any corporation or combination, by contract or other- 
wise, of two or more persons, partnerships, or corporations. 

Sec. 2. That nothing contained in the Act entitled “An Act 
to protect trade and commerce against unlawful restraints 
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and monopolies,” approved July second, eighteen hundred 
and ninety, shall be construed as declaring to be illegal an 
association entered into for the sole purpose of engaging in 
export trade and actually engaged solely in such export trade, 
or an agreement made or act done in the course of export 
trade by such association, provided such association, agree- 
ment, or act is not in restraint of trade within the United 
States, and does not restrain the export trade of the United 
States. 

Sec. 3. That nothing contained in section seven of the Act 
entitled “An Act to supplement existing laws against unlaw- 
ful restraints and monopolies, and for other purposes,” ap- 
proved October fifteenth, nineteen hundred and fourteen, shall 
be construed to forbid the acquisition or ownership by any 
corporation of the whole or any part of the stock or other 
capital of any corporation organized solely for the purpose 
of engaging in export trade, and actually engaged solely in 
such export trade, unless the effect of such acquisition or 
ownership may be to. restrain trade or substantially lessen 
competition within the United States. 

Sec. 4. That the prohibition against “unfair methods of 
competition” and the remedies provided for enforcing said 
prohibition contained in the Act entitled “An Act to create a 
Federal Trade Commission, to define its powers and duties, 
and for other purposes,” approved September twenty-sixth, 
nineteen hundred and fourteen, shall be construed as extend- 
ing to unfair methods of competition used in export trade 
against competitors engaged in export trade, even though the 
acts constituting such unfair methods are done without the 
territorial jurisdiction of the United States. 

Sec. 5. That every association now engaged solely in export 
trade, within sixty days after ‘the passage of this Act, and 
every association entered into hereafter which engages solely 
in export trade, within thirty days after its creation, shall 
file with the Federal Trade Commission a verified written 
statement setting forth the location of its offices or places of 
business and the names and addresses of all its officers and 
of all its stockholders or members, and if a corporation, a 
copy of its certificate or articles of incorporation and by-laws, 
and if unincorporated, a copy of its articles or contract of 
association, and on the first day of January of each year there- 
after it shall make a like statement of the location of its of- 
fices or places of business and the names and addresses of all 
its officers and of all its stockholders or members and of all 
amendments to and changes in its articles or certificates of 
incorporation or in its articles or contracts of association and 
of all contracts, agreements, and understandings had with any 
foreign or domestic association in regard to the conduct of or 
practices in foreign trade. Any association which shall fail 
so to do shall not have the benefit of the provisions of section 
two and section three ot this Act, and it shall also forfeit to 
the United States the sum of $100 for each and every day of 
the continuance of such failure, which forfeiture shall be 
payable into the Treasury of the United States, and shall be 
recoverable in a civil suit in the name of the United States 
brought in the district where the association has its principal 
office, or in any district in which it shall do business. It shall 
be the duty of the various district attorneys, under the direc- 
tion of the Attorney General of the United States, to prosecute 
for the recovery of the forfeiture. The costs and expenses of 
such prosecution shall be paid out of the appropriation for the 
expenses of the courts of the United States. 

Passed the House of Representatives September 2, 1916. 


In his last message ‘to Congress the President of the 
United States urged the enactment of this legislation. 
eo 


ave 


Liems Against Nevada 
Mining Property 


The Nevada Lien Law provides that an owner of 
property may avoid attachment of a lien against it on 
account of an improvement made by a lessee, by posting 
in some conspicuous place on the property a written 
notice that he will not be responsible. Under this statue 
the Nevada Supreme Court holds in the case of Phillips 
vs. Snowden Placer Co., 160 Pacific Reporter, 786, that 
an owner of mining property did not avoid liability to 
a lien by posting a notice at the collar of a mine shaft 
which he knew would be destroyed before entry upon 
work by the lien claimants. The notice must be so posted 
that under ordinary conditions it will reniain in place for 
a reasonable length of time. 
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The Wave-Transmission System 
and Its Use in Drilling 


By E. M. Wreston* 





SYNOPSIS—The invention of a sixth method of 
power transmission is described. This has been re- 
cently patented in England and promises to reduce 
greatly transmission and plant costs. Its applica- 
tion to rock drilling is described. Power is trans- 
mitted by means of alternate compressions and ex- 
pansions in a system of pipes filled with water. 





The wave-transmission system is claimed to be a new 
and revolutionary method of transmitting power in vari- 
able amounts over variable distances with efficiencies in 
small installations greater than that of electricity and in 
all cases equal efficiency at a smaller cost of installation. 
These are big claims for a new invention; but I believe 
that this system has an enormous field of usefulness and 
that the invention is of importance equal to or greater 
than those of wireless telegraphy and electrical trans- 
mission of power. 

What is wave transmission? Wave transmission de- 
pends for its possibility on the fact that water is com- 
pressible and elastic. It is popularly supposed that water 
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or the number of pulsations per second. It is obvious that 
at the other end of the pipe a similar piston will recipro- 
cate in sympathy with the plunger of the prime mover. 
The prime factor is the mean pressure times the mean 
flow. Angle of phase and flow and influence when in 
place produce work, otherwise they are mutually de- 
structive. 

The power-transmission pipe is first completely filled 
with water at a pressure of 100 lb. per sq.in. The plunger 
has an auxiliary pump attached for making up any loss 
by leakage. The pressures producing waves may be any- 
thing from 500 lb. upward; for rock drills 1,000 lb. will 
be employed. Now it is obvious that, if in a simple pipe 
line supplying power to a distant plunger, the plunger 
is stopped, the waves will rebound and “resonance” will 
be set up; otherwise the pipe will be subjected to such 
stresses that it will burst. The inventor discovered, how- 
ever, that if a vessel of a certain cubic capacity in relation 
to the displacement of the piston plunger and completely 
filled also with water were attached to the pipe line, the 
vibrations would be absorbed and the only result of turn- 
ing off one or all of the machines worked from the pipe 
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FIG. 1. TWO-PHASE TRANSMISSION 


is incompressible, but it is really very many times more 
compressible than steel. Water is compressed about 
0.000046 for every atmosphere. It will easily be shown 
by a simple calculation that in a pipe only one inch diam- 
eter, 600 ft. long with a pressure of 1,000 lb., the com- 
pression of water amounts to many cubic inches. 

Now let us imagine a pipe completely filled with water, 
having a plunger at one end fitting in it and a similar 
plunger at tke other end. If, by means of any prime 
mover the ph.nger is made to reciprocate, alternate waves 
of compresicn and rarefaction are set up, which travel 
along the pipe. These waves travel at the same rate as 
sound travels in water, about 4,800 ft. per sec. The length 
of the wave is this distance divided by the frequency, 





*The Randfontein Central Gold Mining Co., Millsite, Trans- 
vaal, South Africa. 


Diaphragm, separating 
Oil and Water 


LINE FOR ROTARY MOTOR OPERATION 


line would be to return some or all of the energy generated 
in waves to the plunger (or the rebound as it were) ; so 
that the work taken from the prime mover is always pro- 
portional to the work being delivered. The losses of 
power in friction in the pipe line are small because this 
system differs entirely from hydraulic systems, as there 
is no flow or transference of water along the pipe line. 
As before stated, these losses compare favorably with those 
of electrical transmission. 

If it is riecessary to take off branch pipes to work tools 
along the main pipe lines, these in ordinary course could 
be taken only if at certain points along the wave lengths; 
but by inserting a “condenser,” which is nothing but a 
plunger of certain weight with a spring at each end re- 
ciprocating in the pipe, the wave length can be changed 
and power branch lines can be taken off at any point. 
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Water is the liquid most suitable for general work in pipe 
lines for wave transmission, but an important advantage 
is gained by the fact that, by introducing a flexible dia- 
phragm or a plunger, the working portions of tools or 
motors can be filled with oil, causing perfect lubrication 
and transmitting the power waves with equal facility. 
Fig. 1 is an illustration of a two-phase transmission for 
working a rotary motor and shows the essential parts of 
the system. 

From both the scientific and practical points of view 
one of the most interesting facts about wave transmission 
is its similarity in many features to electrical transmis- 
sion. The points of resemblance are not mere coinci- 


dences, but go to prove an important fact; namely, that 
this purely physical method of transmitting energy is 
clearly allied and is for all practical purposes a sister 
method to electricity, more particularly to the alternating- 
current system. Anyone with a knowledge of electricity 
will find it easy to understand wave transmission. 


ANALOGY OF WAVE AND ELEcTRICAL TRANSMISSION 


The laws and formulas of wave and of electrical trans- 
mission coincide to the extent that they are nearly inter- 
changeable. Most of the phenomena of electricity have 
been parallel to wave transmission. The accompanying 
table shows this resemblance. 


ELECTRICAL EQUIVALENTS TO WAVE TRANSMISSION 


Alternating current...... Alternating pressure and flow of liquid caused by 

plunger of generator 

Pressure 

Amperes Flow 

Power factor The customary electrical formula and not the hy- 

draulic one 

Mean pressure X mean flow X cos. of angle of phase 

Flow and pressure when in pnase give work when 

otherwise are mutually destructive 

Weight or inertia (in regard to condensor effect) 

Elasticity of fluid medium 

Volume capacity in proportional to press and flow 

Elasticity —— to inertia 

Differential piston 

Generator 

Motor 

Wires or line............ Liquid column in pipes 

Resonance and surge..... Exact equivalent, but controlled absolutely by simpler 
apparatus 


Inductance 
Capacity 
pe eee 


Transformer 
Generator 


Single-phase or poly- 
phase system 
Synchronous or asyn- 
chronous motors... .. 
Rotary or reciprocating 
WONNEE. Bo Gt aus 
Conversion of energy into By passing current. That is, liquid of any given flow 
heat directly by fric- and pressure through a smaller section of piping the 
tion.................. pressure and velocity increase in proportion and both 
skin friction and molecular friction occur and are dis- 
sipated in heat 


Each has its exact counterpart in the wave system 


It will be noted that either reciprocal or rotary motion 
may be produced at the end of a wave-transmission line. 
For reciprocal motion either two or three pipe lines are 
usually employed ; but by shortening the wave length and 
number of plungers, these could be made to work in a 
way to produce rotary motion. That means that a satis- 
factory motor (equivalent to driving a motor by single- 
phase alternating current) can be constructed exempt 
from many of the drawbacks of such an electric motor. 

Theoretically, equally high efficiencies are obtained in 
electrical and wave systems of transmission. In commer- 
cial electrical practice, however, it is well known that con- 
siderations of capital cost induce the adoption of efficien- 
cies well below the theoretical. In general industrial prac- 
tice the lower initial cost of appliances of wave transmis- 
sion is expected to result in obtaining either the same 
efficiencies as in electricity at a lower initial cost, or ob- 
viously higher efficiencies at the same cost. 

The field of application is broad, as there are at present 
five methods in commercial use for the transmission of 
power. These are steam, direct mechanical, electric, com- 
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pressed air, and hydraulic, the last being comparable to 
direct-current electricity, as wave transmission is to alter- 
nating current. Each of these has its field. Some fields 
are, however, very inefficiently occupied, and the advant- 
ages and defects of each system for any particular work 
are well known and need not be repeated. Wave trans- 
mission as a system of power transmission possesses the fol- 
lowing advantages: It is simple—any ordinary mechanic 
can install and keep in order these few moving parts; it 
is adaptable—it can efficiently perform much that any of 
the other systems are capable of; it is portable—a 10-hp. 
generator could be lifted by a man. 


BREADTH OF APPLICATION OF THE SYSTEM 


The initial cost of installation is naturally very low as 
no expensive copper lines or insulators are necessary. The 
maintenance charges are low because there are no cranks 
or couplings in the motors and the chief item would be 
attention to the packing of the plungers and maintenance 
of pipe lines. 

For mining, its high efficiency and the absence of any 
danger from fire make it a competitor of electricity— 
in coal mining for coal cutters, drills, pumps, hoists and 
conveyors. In metal mines the wave-transmission rock 
drill promises to compete with the air-driven rock drill 
to make one source of power apply to all underground 
mechanical appliances. 

In mechanical shops it is already being used for riv- 
eters and calkers and has a field in shearing, stamping, 
hammering and pile driving and for portable stone chip- 
pers and metal punchers. In workshops and factories it 
offers important advantages in running various tools 
from their own motors, dispensing with overhead shaft- 
ing and belting. 

In pumping, a very simple pump can be designed for 
all conditions of work—one that will run submerged and 
be very light. Experiments have also been made showing 
that it is probable that the ideal method of gear reduction 
for rail cars, motor cars and, above all, steamships of the 
largest power has been found. Railway signaling and 
submarjne work also appear promising fields of applica- 
tion. One of the most striking experiments in connec- 
tion with wave transmission is the production of boiling 
water by friction in small tubes at the end of a long cold- 
water column. This can be applied for heating houses 
and factories most economically. It is being employed for 
submarine signaling. 

Wave transmission was discovered by George Constan- 
tinesco, a Roumanian engineer. The system was worked 
out mathematically, and patents were applied for before 
a single demonstration had been made, and working 
models were first made for the patent authorities. 

The diameter of the piping in the transmission line is 
determined by the pressure adopted and the power to be 
transmitted. The greater the pressure in the liquid col- 
umn the smaller may be the diameter of piping. In ex- 
perimenting with a line 50 ft. in length with right-angle 
bends it was found that 1-in. diameter wrought-iron pipe 
of ordinary good steam quality would convey 10 hp. with 
high efficiency. Hydraulic piping and increased pressure 
will, however, increase this figure 300 or 400%. For 
many applications steam piping can be used, but hydraulic 
piping will no doubt be most largely employed. The 
practical engineer will at once ask what effect the vibra- 
tion set up will have on the pipe line and whether the 
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power can be transmitted without too great a loss when 
the pipes are much bent, as they would be when used in 
mining. It is stated that experiments have shown that 
only a very ordinary amount of bracing is necessary to 
steady the pipes, and the vibration does not seem likely 
to cause trouble with perfectly designed joints. The sys- 
tem has been in use in engineering shops for some months. 
The effect of the bends does not appear to be serious, and 
the power is readily transmitted through a flexible hose 
to a rock drill. The water used in such a system must 
of course be free from grit and acid. 


Its APPLICATION TO Rock DRILLING 


The Haddon drill (Fig. 2) is the first attempt to apply 
wave transmission to drilling. It is evident that a sys- 
tem that produces reciprocal motion directly and in which 
the frequency of the blows can be increased up to any 
limit desired has great possibilities in drilling rock used 
in either a hammer or a piston-drill machine. 

The Haddon drill (Fig. 2) is a piston machine and 
is in outward appearance similar to an air-operated drill 
except that there is no valve and no valve chamber is 
apparent. It consists of a piston mounted between a rear 
and a front bearing and “floating” between a strong 
spring on the front and a weaker one on the back. The 
rear of the piston is cut for the ratchet and enters a rear 
chamber containing pawl and ratchet for giving rotations. 
This chamber is full of water connected with the power 
line by a hose. The wave of compression sweeps into this 
chamber and forces out the piston .against the spring, 


Front Spring 
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owing to the constant tugging action due to the repeated 
blows of the wave motion going on whether the drill be 
struck or not, and that this is a most marked feature of 
the drill. With such high pressures will not leakage be 
excessive? It is said that during lengthy trials leakage is 
trapped to supply water for the drill, but owing to the 
design of the drill the bearing which has to resist leakage 
can be made very long and can be easily replaced by any 
special hydraulic design that may be found suitable. Per- 
sonally, I consider that only long underground experi- 
ence will prove whether this consideration will be vital. 
It is easy to calculate that a certain percentage of leakage 
can be allowed without vitally impairing the efficiency 
of the system. The drill can be used with either solid or 
hollow steel, and naturally the system lends itself splend- 
idly to the use of hollow steel and water injection. Acid 
or gritty water must not be employed, or the springs and 
the interior of the drill must be of some acid-resisting 
alloy. The latest type of drill is designed to strike 1,000 
blows of a force of about 40 to 50 ft-Ib. and weighs only 
about 180 lb. The original design struck 500 “blows a 
minute and showed itself a rapid driller. 


SHORT-STROKE Piston Dritt PREFERABLE TO A 
HAMMER Dri. 


I have long held the opinion and expressed it in my 
writings that the ideal drill for really hard work is not - 
the hammer drill; but that if a piston drill could be de- 
signed to work on a very short stroke and to strike 1,000 
blows or more per minute and deliver water under pres- 
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FIG. 2. THE HADDON ROCK DRILL, WHICH IS OPERATED BY WAVE TRANSMISSION 


which brings it back on the return stroke, which is gov- 
erned by the rear spring. 

The drill has few moving parts. The introduction of 
springs has been criticized but it would be easy to arrange 
the return stroke by wave motion. Tests, however, show 
that satisfactory springs having a long life can be pro- 
cured, and they are easily changed if necessary. The 
length of stroke is controlled by opening or closing the 
cock, but apart from the momentum of the piston and 
tool being decreased by the shorter stroke, the strength 
of the blow remains the same. This allows holes to be 
rapidly collared on a very short stroke. 

A positive mechanical revolution is being introduced 
into later designs of the drill, brought about by an auxil- 
lary piston panel acting as a floating ratchet disk on the 
piston. This will be an important point in any hammer- 
drill model. 

The following questions naturally suggest themselves to 
the practical mining engineer: Will not the return stroke 
of such a drill be weak, causing constant fitchering? It is 
reported that trials show that fitchering rarely occurs, 


sure to the drill bit, it would prove the ideal tool. It will 
be remembered that on certain tests on a 214-in. torpedo 
drill in California it was found that the fastest drilling 
was done with a 214-in. stroke, running about 930 strokes 
per minute. It is, however, recognized that hammer drills 
give more time in changing steel, but with a modern 
rock-drill chuck this is not vital. 

The trials of the first. model of the Haddon drill ran, 
for several months near London and were witnessed by 
numerous engineers. ‘The inventor is convinced that 
leakage can be easily controlled and claims that while with 
the compressed-air drill the efficiency is under 10%, the 
efficiency of a wave-transmission system will be between 
60 and 90% ; that the cost of installation will be only one- 
half, the power consumption one-quarter and maintenance 
charges half, allowing for more expensive hoses and coup- 
lings; that there are no valves or delicate parts, and that 
more powerful and frequent blows can be delivered on a 
lighter drill with a more flexible stroke. It is estimated 
that on the Rand, compressed-air power costs $600,000 
per annum and drill maintenance $300,000, and of this 
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about $500,000 might be saved. In July, 1915, there 
were 9,831 drills on the Rand, 6,410 being in daily use. 

If the Haddon rock drill in its piston- or hammer-drill 
form proves an economic success over a lengthy under- 
ground trial, its introduction into mines throughout the 
world will no doubt take place. It must, however, be 
remembered that for certain work and in certain situa- 
tions the exhaust air from the air drill is of priceless value 
in ventilation and that the expense of providing an ade- 
quate alternate system must be charged against any sub- 
stitute. This matter will no doubt be adjusted, but the 
merits of the wave-transmission system as applied to min- 
ing would be that in any mine a simple power unit (apart 
from the generation of some electric light) could transmit 
all its energy into wave transmission and all the work of 
the mine in stoping, driving ventilation fans, hoisting, 
pumping, rock drilling and underground haulage could 
be arranged in the one system. The possibilities of re- 
duction of costs thus shown are enormous, and the fuller 
economic development of this system, which is of course 
much hindered by the war, will be watched by all mining 
engineers with great interest. 

One of the leading houses on the Rand has subscribed 
for and is giving all facilities for an extensive under- 
ground test with several machines of different designs. 
These tests are expected to take place toward the end of 
the year in one of the large mines of the Rand, and the 
results obtained will be looked forward to with interest 
by all mining engineers. 


# 
Iron Blast-Furnace Slags 


Properties of iron blast-furnace slags and methods 
employed for calculating the charges (M. A. Pawloff, 
Rev. Soc. Russe Metal., 1914, 1, 652-79; Rev. Met., 1916, 
13, Ext., 50-60) are given as follows by Jour. Soc. Chem. 
Ind., Nov. 15, 1916: 

In calculating the charge of a blast furnace, the rela- 
tion between the ore, the flux and the fuel-ash must be 
determined, so that the quantity and composition of the 
slag may correspond to the kind of iron desired. The 
amount of slag is kept as low as possible for reasons of 
economy, and the quality, as determined by the physical 
properties and chemical composition, is chosen to favor 
the reduction of the elements desired in the metal, while 
opposing the passage to the metal of objectionable sub- 
stances. The fluidity of blast-furnace slags is almost 
entirely dependent on the relative proportions of (SiO, 
+ Al,0O,) and CaO. Normal slags in charcoal furnaces 
contain 65 to 60% (SiO, + AI,O,), and the ratio 
si0, - Al,0, When 

CaO 
coke is used, the proportion of lime must be increased 
on account of the sulphur. In these slags the ratio 


varies only from 2 to 1.5, 


CaO 
50% (SiO, + Al.O,), the average content of CaS being 
5%. The second important physical property of slags 
is the heat required for melting. In charcoal furnaces 
the most fusible slags with a heat of fusion between 340 
and 400 cal. per kg. are chosen; in coke furnaces the 
degree of fusibility is generally within the limits 350 
and 460 cal. Diagrams showing the degree of fusibility 
of slags with varying amounts of lime, alumina and sil- 
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a ahi . sid, 
ica are given, with additional lines for the ratios ai —2_ 
7 20 
RO is , a 
and Si0." Slags having different chemical compositions 
2 


may possess the required fluidity and degree of fusibil- 
ity, and the composition selected will depend on the kind 
of iron desired. The proportion of sulphur retained by 
the slag depends on the proportion of lime (or of CaO 
+ MgO + MnO). Silica does not exceed 38% in the 
slags of modern coke blast furnaces. Charcoal furnace 
slags are characterized by a smaller lime content, ore 
for these furnaces being desulphurized when necessary, 
by preliminary roasting. The reduction of manganese 
also depends directly on the proportion of lime and mag- 
nesia in the slag, and to prevent the formation of infus- 
ible masses in the furnace, lime is often replaced by 
magnesia. In the manufacture of ferromanganese the 
slag may contain up to 12% MgO, with 38—36% CaO. 
The reduction of silica is, on the contrary, prevented 
by the presence of much lime and magnesia in the slag, 
and other things being equal, the consumption of fuel 
required to cause the passage of a certain quantity of 
silicon into the iron is less as the amount of (SiO, + 
Al,O,) in the slag is higher. With charcoal the (SiO, 
+ Al,0O,) may attain 70% of the weight of the slag, 
but with coke, in view of the necessity of eliminating sul- 
phur, the slag should not contain more than 45 to 50% 
(SiO, + Al,O,). Where high temperatures are em- 
ployed, less lime is needed, as the sulphur is partly 
volatilized. The reduction of phosphorus is complete 


when the ratio = 1.65. The quantity of slag 


CaO 
si0, 
formed depends on local conditions. With charcoal, a 
minimum of 25% of the weight of the iron may be at- 
tained ; with coke, the proportion varies from a minimum 
of 40% to a maximum of 150%, the latter amount be- 
ing formed in smelting Cleveland ores. The weight of 
coke required varies from 80 to 120% of the weight of 
iron produced and rises to 200 to 250% for ferroman- 
ganese and ferrosilicon. The determination of the quan- 
tity of flux necessary for slagging the ash of the fuel 
and the gangue of the ore may be based on four different 
quantities : 

1. The ratio of the oxygen of the silica to that of the 
base of the slag. This method is only suitable for char- 
coal furnaces, the ash of the fuel taking no part in the 


. SD, . : 
action and the ratio 1.0, 2 the siag being given di- 
ae 


rectly by the analysis of the ore. The most fusible and 
most acid slag being the most advantageous and the ratio 
ao... er 

—,—*- being known, a suitable degree of acidity may be 
Al, ‘ Oo ) S A A 
obtained by reference to the diagrams. 
SiO, + Al,O, 

RO 
proposed by Platz, is a better basis for calculating the 
charge than the former ratio. In coke furnaces its value 
is generally made #§ for cast irons and 33 for irons to 
be refined. An objection, however, to the use of a con- 
stant figure for this ratio is that the properties of slags 
may vary according to the relative proportions of SiO, 
a 
In charcoal furnaces the ratio a ts 


It is shown by diagram that 


2. The ratio (by weight) This ratio, 


and Al,O,. 


is generally about $% 
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slags with 37% CaO may vary largely as regards Al,O, 
and SiO, without raising the heat of fusion above 360 


eal., and with the ratio $% fusible slags are given for 
SiO 
\ 9 

all values of —;—~- between 1 and 30. 
Al,O, 


3. The ratio (by weight) In this method alum- 


nae 
Sid,” 
ina is considered as neutral. In coke furnaces the ratio 
varies from 1.65 for the most basic and least fusible 
slags, to 1.20 for the most fusible slags. The usual 
value 1.4 to 1.5. This method is not suitable for 
calculating the charges of charcoal furnaces. 

4. The content in the slag of SiO, CaO, (SiO, + 
Al,O,), or RO. This method is equally suitable for coke 
and charcoal furnaces. The most suitable constituent 
to consider in both cases is (SiO, + AI,O,). 


is 
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Oatman Output Will Increase 


OATMAN CORRESPONDENCE 


The United Eastern’s 200-ton cyanide mill? is nearly 
completed at Oatman, Ariz., and is expected to begin 
operating during the Christmas holidays. This will be 
followed next summer by an increase in the Tom Reed’s 
milling facilities, and a steady increase in the gold pro- 
duction of the Oatman district during the next few years 
is expected. The new mill will use the continuous 
counter-current system of decantation and agitation. 
Marcy ball mills are used for crushing, and for fine 
grinding Allis-Chalmers tube mills with balls, the ore 
being ground to 200-mesh. The crushing-and-grinding 
department has a capacity of 400 tons, but the thickeners 
and agitators are designed to treat only 200 tons per 


q 


4 
J 


2 SHAFT AND THE NEW 200-TON MILL NOW READY TO BE PUT IN OPERATION AT 


OATMAN, ARIZ. 


Reduction of Acids of Selenium 


The reduction of selenic acid to selenious acid is by no 
Means an easy reaction to accomplish. Some recent data 
on the problem are given by de Coninck and Chauvenet, 
Ann. Chim Appl., Vol. 21, p. 114. 

When a mixture of formic acid with a slight excess of 
colorless selenic acid (sp.gr. 1.4): is heated gradually to 
boiling, carbon dioxide is disengaged and selenium is pre- 
cipitated. Malonic and pyruvic acids also reduce selenic 
acid; acetic and succinic acids do not; boiling with oxalic 
acid causes only partial reduction. The selenium depos- 
ited has a dark reddish-brown color, is amorphous, and 
practically insoluble in carbon bisulphide ; it is apparently 
identical with that obtained by reducing selenic acid with 
sulphur doxide. 

|The precipitation gf selenium from selenic-acid solu- 
tions by‘sulphur dioxide is difficult and uneconomical com- 
mercially, although the reduction of selenious compounds 
by this-reagent is.easy. Carbon monoxide reduces seleni- 
ous solutions readily, but the resultant selenium is so 
finely divided as to be almost unfilterable-—Editor:] 


day. In places the vein is 40 to 50 ft. wide. A new 
three-compartment shaft has been sunk to the 665-ft. level 
and connected with the vein by crosscuts. The shaft is 
equipped with electric hoist, and sinking has been re- 
sumed; the shaft should cut the vein at 950 ft. 

At the beginning of the year, only 10 of the 20 stamps 
of the Tom Reed mine were dropping and development 
had been practically confined to the Tom Reed and Ben 
Harrison claims, comprising but 36 of the 432 acres 
owned by the company. The interior shaft on the Tom 
Reed claim has been sunk to a depth of 1,400 ft. A drift 
to the southeast from the main shaft on the Ben Harrison 
claim developed a large tonnage of mill ore. At the 
extreme southeast part of the company’s property, east 
and north of the Big Jim, mill ore has been developed 
on the Black Eagle, Gray Eagle and Aztec claims. The 
orebody on the Aztec is of good grade and up to 30 ft. 
between walls. This development 1s on the 500-ft. level 
of the Aztec shaft, where ore bins have been built pre- 
paratory to hauling the ore extracted to the mill, a mile 
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distant, by auto trucks. With these developments in the 
easterly end of the property, the company decided to 
‘increase the capacity of the mill from 175 tons to 350 
tons. Supt. E. W. Rabb is now contracting for the 


machinery and expects to have the new unit completed by 


July 1, 1917. 

The Big Jim-Mining Co. is proceeding with plans for 
a 400-ton cyanide mill which is to be built along the same 
general lines as the United Eastern. The orebody in 
the Big Jim has been developed on three levels—the 
300, 400 and 500—for a length of 650 ft. and maintains 
an average width of 30 ft. 

& 


The Johnson District, Arizoma 
By Harry E. Scort* 


One of the most prosperous of the smaller copper 
camps of Arizona is Johnson, in Cochise County, situated 
about 10 mi. north of Cochise on the Southern Pacific 
R.R. and reached from that point by automobile. The 
boom days of the camp seem to be over, and the place 
has a permanent appearance. 

The Keystone Copper Mining Co., owning 310 acres 
of ground, is situated about 2 mi. south of the town. 
This property is equipped with a 30-hp. gasoline hoist 
and a four-drill Ingersoll-Rand air compressor driven 


Shaft of the Peabody Copper Co. on the left. 





by a 28-hp. crude-oil engine. The two-compartment, 
perpendicular shaft, which is down 550 ft. at the present 
time, is being sunk with jackhamers. From the 300- to 
500-ft. level the shaft is in a low-grade copper ore, while 
from the latter point to the bottom the ore averages 
414% copper. W. W. Miller is president and general 
manager; A. Bannow, vice-president; W. J. Truesdale, 
treasurer; and T. C. Miller, secretary. The general 
office of the company is at Newton, Kan. 

The Cobriza Mining Co., owning 35 claims and ad- 
joining the Keystone on the west, has the following 
equipment on its property: A 200-hp. oil-fired boiler, 
a 12-drill steam-driven Ingersoll-Rand compressor, an 
electric-light plant, a number of small fans for mine 
ventilation and a gasoline hoist. This property is being 
worked through an 800-ft. inclined shaft, shipping 150 
tons of 4% copper ore daily and employing 100 men. 
The Goodrich-Lockhart Co. is operating this mine, the 
work being under the direction of Robert Morrison, 
superintendent. 





*Johnson, Ariz. 





TWO ACTIVE PROPERTIES IN THE JOHNSON COPPER DISTRICT, ARIZONA 
Shaft and hoist of the Keystone Copper Co. on the right 
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The Arizona & Michigan Development Co., west of the 
Cobriza, owns nine claims, is equipped with a 200-hp. 
oil-fired boiler and a 12-drill steam-driven compound 
Sullivan compressor. A second-motion steam hoist does 
the hoisting from the main shaft, which is down 400 ft. 
This company is shipping daily about 50 tons of copper 
ore running over 4% and is employing 60 men. S. French 
Hoge, of Frankfort, Ky., is president, and E. ©. Me- 
Mahon, of Louisville, Ky. secretary and treasurer. N. T. 
Trigar, superintendent, has charge of all work. 

The Peabody Consolidated Copper Co., owning a large 
number of claims, is the oldest producer of the district, 
having been worked over 30 yr. ago, and is said to have 
produced several million dollars’ worth of copper ore. At 
present 400 tons per month is being shipped, averaging 
6% copper. This property is being worked through a 
300-ft. inclined shaft, the hoisting being done by a 
gasoline hoist. Forty men are employed. Isidore Niner, 
of New York, is president of the company. W. G. 
Eberhardt has direct supervision of all work. 

The Black Prince Mining Co. has a group of claims 
about one-quarter of a mile east of Johnson, adjoining 
the Peabody. ‘These are equipped with two 100-hp. coal- 
fired boilers, a Sullivan compressor, a first-motion Dan- 
ville hoist and Waugh drills and three Cameron pumps. 
All work is being carried on through a two-compartment 


perpendicular shaft 965 ft. deep, this being the deepest 
shaft in the district. At present this company is cross- 
cutting on the ninth level to strike the vein, working 
three shifts and employing 25 men. The officers of the 
company are: Robert N. Bell, president; Dr. John C. 
Thompson, vice-president; J. B. Wright, secretary- 
treasurer. The main office is in Denver. W. C. Bartlett 
is superintendent at the mine. 

The Johnson Copper Co. is one of the new companies 
operating in the district. Its main shaft’is within the 
limits of the town, the equipment consisting of a large 
gasoline hoist, a five-drill belt-driven compressor and 
jackhamers. One of the drifts on the 750-ft. level has 
passed through 14 ft. of ore, J. T. Tong is superintendent. 

In nearly all parts of the Johnson district a high- 
grade copper ore is found near the surface, making it 
attractive to leasers, of which there are many, all of 
whom are making much better than wages out of shallow 
shafts and opencuts, as some of the ore runs as high as 
30% copper. The ore is a carbonate near the surface, 
underlain by the usual sulphides at depth. 
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Seventeen-Million Dollar 
Tax on Intelligence 


Our esteemed contemporary, the American Machinist, 
published the following editorial, Dec. 21, which is so 
illuminating, on the vital subject of one of our own re- 
cent editorials, that we are republishing it in full. 

Yes, you have read the title correctly—a tar, not a 
premium. Not on our daily physical necessities, nor on 
our more or less dispensable luxuries, but on informa- 
tion—the one thing that is essential to the development 
of the mind. And this is proposed in the Congress of 
the United States of America in the year A. D. 1916. 

The greatness of a nation may be measured by the 
extent to which it fosters the enlightenment of its citi- 
zens. No statesman, even of present-day average caliber, 
would be foolhardy enough to oppose the public-school 
system. A stand in favor of restricting the teaching of 
reading, writing and arithmetic would be unthought of 
by the most unthinking politician. It would have the 
deserved effect of terminating his public life as abruptly 
as a well-aimed hand grenade would blot him out physic- 
ally. 

Yet reading, writing and arithmetic are merely the 
tools one uses to acquire the further information that is 
to be of use to himself, to the community and to the 
state. The three R’s never built a railroad, or ran one. 
Beyond the education given in public schools must come 
acquirement of the knowledge of how to do things—that 
is the basis of material prosperity; and the knowledge of 
how to think—which is the basis of culture. A small per- 
centage of our population obtains this additional knowl- 
edge in universities; another small percentage absorbs it 
from personal experience, but the great majority of us 
must get it by reading educational books and periodicals. 

The more one sees of the limited vision of some present- 
day politicians the more he admires the wise and far- 
seeing statesmanship of past generations that led to the 
unification of our country in ideals and ideas. They were 
men who could look a deficit in the face without becom- 
ing hysterical, provided the deficit was of such a nature 
as to be a tremendous national asset in disguise. They 
were men who in days of depleted national revenue could 
formulate the wise policy of exempting schools and col- 
leges from taxation, thereby placing a premium on intel- 
ligence. And not stopping with educational institutions, 
but realizing that knowledge and information are sought 
as often in the pages of periodicals as in the classroom, 
they took a step toward encouraging those who were am- 
bitious to read and keep informed, by boldly cutting in 
half the Governmental postal revenue upon these periodi- 
cals. 

Bear in mind that this was at a time when the stage- 
coach and pony express still carried a large portion of 
the mail to the remote parts of our country. It was at 
the time when the Post Office Department was confronted 
with a heavy deficit at the close of each fiscal year—not 
such a time as the present when it earns a surplus, as 
reported by Postmaster-General Burleson within the last 
few days! 

And now comes the tax on intelligence that‘will add a 
burden of $17,000,000 upon those who are ambitious 
enough to keep themselves informed on current events 
or to possess themselves of up-to-the-minute information 
on developments in the arts, professions or trades. 
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On Dec. 9 the House Committee on Post Offices voted 
to include as a legislative rider on the Post Office Bill an 
amendment fathered by Representative Randall of Cal- 
ifornia, applying the zone system, as applied to parcel 
post, to all second-class mail matter. Instead of the 
present flat rate of 1c. per lb., or an increased rate of 
114c. per lb., as advocated by Mr. Burleson, this commit- 
tee makes the unthinkable proposal to discriminate 
against those American citizens who live remote from 
publication centers by taxing them as high as 6c. per lb. 
postage on all of their magazines, periodicals and news- 
papers. And this in spite of the fact that the Postmaster- 
General had recommended that the question be postponed 
until it could be ascertained what effect the change would 
have on the spread of educational periodicals. 

The American Machinist has no quarrel with honest 
and intelligent postal reform. Nor, we are sure, have our 
readers any desire to defraud the Government of what 
justly belongs to it. But neither you nor we should sit 
idly by and permit a few unthinking representatives who 
can see no further than next year’s budget to upset the 
broad-minded policies set down by wise and far-seeing 
statesmen. Just two days after the Post Office Bill was 
reported, this ridiculous rider was jammed through the 
committee. Two days to reflect upon a measure that will 
take $17,000,000 out of the pockets of the people who 
subscribe to periodicals! Hurrah, boys, hurrah; down 
with the cost of living and up with the cost of learning! 
Off with the tax on drinkables and on with the tax on 
thinkables! Let’s give Shoats Corners, Wash., $500,000 
for a marble post office and soak Tom Jones, who goes 
there to get his American Machinist every week, $5 a year 
extra for postage on his favorite paper! 

We have not exaggerated this case a particle. The zone 
system as proposed for all periodicals proposes an increas- 
ing rate similar to the parcel post, culminating in 6c. per 
lb. for a distance of 1,800 mi. or over. The present rate 
is a flat one of 1c. per lb. anywhere in the United States. 
The weight of the Dec. 7 issue of the American Machin- 
ist was 33 oz. The average in November was 1.7 lb. 
Readers who live 1,800 mi. or more distant from New 
York are to be penalized approximately $5 each per year 
for being ambitious enough to desire to keep posted on 
machine-shop practice, because apparently of their bad 
taste in not picking out a publication center as a place 
of residence. 

The revenue last year on 1c. postage was in round num- 
bers $11,500,000. Mr. Randall, the author of this (head- 
less) rider, estimates that the average second-class rate as 
proposed will amount to 214c. per lb. Here is a net in- 
crease of $17,225,000. Bearing in mind that the Post 
Office Department earned a surplus last year, compare 
this boost of 150 per cent. with the cut of 50 per cent. 
made by the statesmen of 1885. Either we must be get- 
ting too much intelligence, or certain politicians must be 
having too little of it! 

If the Congressmen of the United States really desire 
to institute postal reform, let them begin at home. There 
is a golden opportunity for reform in the franking priv- 
ilege under which grand pianos and household furniture 
have been sent by mail, and through which every voter in 
the country is prior to election deluged with personal 
propaganda concerning the merits and achievements of 
the representative from his district. “To him who hath 
shall be given” is biblical, and true; but why should the 
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fellow who is lucky enough to be in office avoid the postage 
incidental to reélection, while his more unfortunate rival 
who is looking for the job is forced to attach a 2c. stamp 
to every letter that he sends in search of votes? 

The Post Office Department seems to be the most oblig- 
ing department of the Government. It is not enough 
that the Agricultural Department sees fit to distribute 
free seeds through Congressmen to Tom, Dick and 
Harry—but our post office must also carry the seeds 
gratis. Possibly if the recipients wanted them badly 
enough to pay postage, there would not be so many of 
these gifts thrown away, to say nothing of the increased 
postal revenue that would result. The idea, of course, 
is to improve the agricultural art—no one will find fault 
with this ambition, even with potatoes at $2 a bushel and 
a Ford on every farm. But why, since we are a mechanical 
and manufacturing as well as an agricultural people, 
make the machine-shop man and the readers of other in- 
structive periodicals pay the postage on Farmer Jones’ 
seeds ? 

That this rider is not a sincere effort justly to appor- 
tion expense is undeniably manifested in that it specifies 
the retention of the free-in-county distribution of peri- 
odicals. In other words, the Government will undertake 
to distribute free of charge through its postal system the 
circulation of any newspaper unimportant enough not to 
go outside of the county in which it is published. And 
this distribution is in large part through the most ex- 
pensive branch of the postal service—the rural free de- 
livery. A goodly portion of that $5 annual tax that Tom 
Jones will be asked to pay in extra postage on his Amer- 
ican Machinist will go toward carrying, free of charge, 
the Buyrille Bugle to Farmer Perkins, who lives 10 mi. 
from town on a free-delivery route! What with the free 
postage on seeds and the free postage on county news- 
papers, it looks as if we industrilists should be able to 
learn something about scientific management from the 
agriculturists. 

Legislation that is rushed through a committee in two 
days cannot be discriminating, and discrimination is es- 
sential to just enactments. It would be idle to say that 
there are no abuses of the second-class mail rate, but it 
would be unjust if educational periodicals are compelled 
to suffer for the sins of others. We recognize the justice 
of taxing theatrical property and exempting school prop- 
erty—why not distinguish similarly between periodicals 
which instruct and those which amuse ? Why place obstacles 
in the way of the circulation of reputable technical, trade 
and religious periodicals because certain unscrupulous 
publications parade their self-advertising at second-class 
rates under the cloak of a nominal subscription price ? 

It is argued that trade publications should suffer this 
unjust discrimination because of the advertising that they 
carry. You cannot separate the advertising from the 
editorial pages of a trade or technical publication and 
say: “These pages are educational because editorial ; and 
these pages are not, because they are advertising.” Ad- 
vertising pages in a technical paper are informative. They 
do not correspond to the unrelated advertisements in 
the popular magazines, which have nothing in common 
with their editorial contents. Advertisements in tech- 
nical papers are localized news items, invaluable to the 
man in the profession. All new developments in the me- 
chanical line, when developed and proved successful, are 
considered to be fit for description in the editorial columns 
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once. After that, they go into the advertising section, 
But to the man who has not had the issue in which they 
were described editorially, they are bona fide items of 
news and information, no matter in what part of the 
paper they are published. 

And do not forget that the second-class mail matter is 
the inspiration that calls into existence a large part of 
the first-class mail. Ten thousand inquiries have been 
known to originate from a single page of advertising mat- 
ter—inquiries that took ten thousand 2c. stamps to send 
to their destinations, and ten thousand more for the 
first reply. 

We are not stating these facts because we are publishers 
of technical papers; but because, being publishers of tech- 
nical papers, we see perhaps more clearly than others would 
see it the gross injustice that this proposed: rider at- 
tempts to perpetrate upon the reading public who must 
ultimately pay the bill. 

We object to the narrow-minded class legislation that 
would penalize the man who must get his education large- 
ly through reading: 

We object to the unjust sectionalism that divides this 
country into a ring of zones, each ring imposing an addi- 
tional handicap on the spread of information. 

We object to the distinction that makes the mechanic 
pay the farmer’s bill for postage. 

We object to the step backward that we shall take as a 
nation if we discourage intelligence. 

And you, Mr. Randall—do you, as the father of this 
proposal to tax intelligence, realize its consequences to 
the people of your own state? Do you realize that you 
are doubling the cost of nine-tenths of the reading matter 
that goes to the citizens of California—that you are 
placing a serious obstacle in the path of the mechanics 
in California’s shops, the civil engineers who build Cal- 
ifornia’s bridges, the mining engineers who develop ‘Cal- 
ifornia’s mineral resources ? 

You, and the county weekly that you own and that the 
Government circulates to your subscribers free of charge, 
will not be hurt by this bill, Mr. Randall; but the men 
in your state who are interested in things that occur out- 
side of your county will be hurt, and we venture to say 
that they outnumber you a million to one. 

And you, Mr. Reader, make it a point, as a patriotic 
citizen, to write your Congressman that you heartily dis- 
approve of the Randall tax on intelligence. 


Rights of Mine Locator 
By A. L. H. StreEtT* 


The Nevada Supreme Court has adjudged to be void 
a contract by the locator of mining claims on public lands 
to abandon them, on condition that the other party pay 
him $100 monthly until sale of 160 acres of the land, 
apply for withdrawal of the lands under the Carey Act, 
and share the proceeds of their disposal. (Miller vs. 
Thompson, 160 Pacific Reporter, 775.) The court holds 
that such a contract is impossible of performance be- 
cause the Carey Act does not permit sale of lands with- 
drawn under it, by the person withdrawing, but merely 
authorizes development of an irrigation system and sale 
of water therefrom to settlers making entry under pur- 
chases from the state. 


*Attorney at law, 829 Security Building, Minneapolis, Minn. 
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The Old Horn Spoon 


There are a few old prospectors who still swear by the 
horn spoon shown in the illustration. Although a descrip- 
tion of the manner of its use is almost superfluous, it is 
doubtful if many mining engineers have such a tool as this 
in their kits, while it is probable that a large percentage 
of mining men have never had the opportunity to see one. 

A spoon of this size is a handy adjunct in placer work, 
in preliminary concentration tests, ete. It also has a 
wide range of general utility, being a convenient drinking 
eup which can be carried on one’s saddle without danger 
of breaking and available for such use without dismount- 





THE SPANISH-AMERICAN HORN SPOON 


ing; serving as a food container im an emergency; and, 
though less frequently, as a protective shield for the body 
in knife duels. 

The particular specimen shown here has had an interest- 
ing history, being a relic of the old days of patio amal- 
camation in Mexico, with possibly an earlier history in 
Peru, and during the last decade having passed through 
many hands of greaser and gringo by theft, purchase and 
fiduciary custodianship. 

& 


Hints for Operators of Small 
Mines 


Many small mines in Rhodesia are worked by men who 
have had no training in either mining, mechanics or 
metallurgy, and these few notes have been presented in 
the South African Mining Journal, in the hope that they 
may be of assistance to such individuals in the economical 
working of their properties. To assist in gaining access 
to or egress from stopes, timbers are often fixed between 
hanging and foot walls or short jumpers fixed in either 
wall. In many cases these are placed at inconvenient 
distances apart, making it awkward to climb out. A re- 
sult of this is that a miner, when blasting in such a 
stope, has to use extremely long fuses to insure his safety, 
whereas if a few extra timbers were put in to facilitate his 
movements, considerable economy might be effected in the 
amount of fuse used. 

Where there is machinery running regularly on the sur- 
face the installation of a small electric-lighting plant to 
effect a saving in candles is well worth considering. Usu- 
ally, a convenient countershaft can be found, from which 
a small electric generator can be driven. A generator of 
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2 kw. capacity will run about a hundred 16 ep. lamps, and 
the running costs of such lights per 24 hr. should not ex- 
ceed 10s. In few cases, however, would all lights be on 
full time, and therefore the daily cost would be consid- 
erably less. Even where no countershaft is available, a 
small self-contained oil engine and generator installed 
will often be profitable. Truck tramming is in most 
cases done with two boys per truck. This is necessitated 
by sharp rail curves or bad grading of track. If a track 
is laid off with easy curves and with a grade in favor of 
the loaded truck of about 14%, one native can easily 
handle a 10 cu.ft. truck. Incidentally, with the track 
graded in favor of the load, there is natural drainage for 
water to the station. 

In a number of small mines it has been found econom- 
ical to make each drill boy responsible for his own drill 
steel. The method usually followed is to issue to each 
boy sufficient drills to enable him to drill the requisite 
footage per shift. He carries his own steel to the face 
and returns it to the drill sharpener for dressing, and is 
responsible for recovering the same steel again from the 
drill sharpener. As the drills wear out, the short 
worn end has to be returned before a new one is issued. 
This system where tried has been found to be satisfactory 
and economical, few, if any, drills being ever left behind 
in the mine. 

A large number of picks are purchased annually by 
small workers, and this number could be considerably de- 
creased if, instead of discarding picks as points get short, 
new steel be welded on each end. This work can be most 
profitably done by collecting short picks, so that a num- 
ber can be done in one job. Drill hammers the faces of 
which are out of shape should also be collected, as a 
blacksmith can face them up and retemper them. 

Steel wire ropes, whether used on hoisting engines or 
on windlasses, should be regularly greased, as the life 
of the rope is thus materially increased. 


PuMPING EcoNOMIES AND THE USE OF WarRM 
Freep WATER IN THE POWER PLANT 

Pumping water from underground by steam pumps is 
responsible for a large consumption of fuel, on account of 
the heavy condensation of steam in pipes and the large 
consumption of steam per horsepower with the usual posi- 
tive-motion pump. In many cases this method of pump- 
ing cannot be avoided. In all pumping schemes partic- 
ularly from permanent stations, full consideration should 
be given, however, to the economies which can be effected 
by the installation of electric or other methods of pump- 
ing. Boilers and steam pipes should in all cases be care- 
fully lagged with nonconducting covering, as the initial 
outlay will be quickly recovered by the saving in fuel 
consumption and general wear and tear cf boiler. Scale 
in boilers causes increased fuel consumption, and heavy 
scale endangers the life of the boiler. River waters are, 
as a rule, free from incrustation solids, but most under- 
ground water requires treatment before use a8 boiler feed. 
In all cases a sample of the water should be sent to an 
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analyst, who will give a certificate of analysis with notes 
as to correct treatment. The quantity required for an 
analysis is about a quart. The cost of analysis is small, 
and the large majority of waters can be easily and cheaply 
treated, and the results achieved by such treatment fully 
justify the small expenditure involved. 

Unless absolutely unavoidable, cold feed water should 
not be introduced into boilers. The exhaust steam from 
engine, pumps, etc., should be utilized for heating the 
feed water. Economizers for this purpose can be pur- 
chased, but in many cases an apparatus can be constructed 
on the mine. An advantage in heating the feed water to 
about the temperature of exhaust steam is that magnesia 
or carbonate of lime in the water is thrown down before 
the water enters the boiler. If exhaust steam is intro- 
duced directly into the feed-water tank, precaution should 
be taken to eliminate oil before the water enters the 
boiler. Ashpits under fire grates of boilers should be 
made deep, and in no case should accumulations of hot 
ashes be allowed to remain in them. A large number of 
new fire bars are annually used, and the majority of these 
are required because the old ones get bent and destroyed 
by hot ashes in ashpits. It is more economical to run two 
boilers, each with an easy load, than to force one boiler, 
overloaded, to do the same work. 


Field Mend for Steel Tape 
By Hate H. HunNeER* 


Although there are several quick-repair menders for 
steel tapes on the market, it usually happens that they 
are in the office when the tape breaks. I was taught this 
simple mend by a practical surveyor several years ago, and 
have used it a good many times since and never had the 
least bit of trouble in making it hold as long as I cared 
to leave iton. I have worked for a week in the woods with 
two of them on the tape without having to be touched 
except for an occasional soaking. 

When the tape breaks, cut a straight piece from a green 
alder or willow about 3 in. long. Wien the stick is split 
down the center and peeled, it should just cover the tape 
laid lengthwise. Smooth up the split faces and shave 
down the outside from the center of each half to a thin 


\ Plumb Bob String 


MENDING A TAPE WITH WOOD AND STRING 


edge. About 3 ft. of plumb-bob string or stout cord will 
serve to wrap the splints. The cord. should be wrapped 
as tight as possible each time and care taken to see that 
the binding does not have a chance to slacken up. When 
the splint is nearly half wound, place the broken ends to- 
gether right side up and finish winding until the splint is 
entirely covered. A minute’s soaking in water will remove 
any possibility of slipping. If it should slip at all, it 
will pull entirely out, thus there is very little chance of 
getting wrong chainage. It slides through the brush and 
around rocks with very little hindrance and while it puts 
a stiff place in the tape the advantage of a quick field re- 
pair overbalances the disadvantage. 


*920 Third Ave., Hibbing, Minn. 
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Making an Expansion Bolt 


Making an expansion bolt that is satisfactory, espe- 
cially for light work, is an easy matter when done as illus- 
trated, according to F. F. Sengstock in Pewer for Dee. 
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MOLD TO CAST LEAD SLEEVE AROUND A BOL’? 


of the hole into which the expansion part of the bolt is 
to go and the depth required. Into this mold place a stove 
bolt (any other kind will do) threaded well down toward 
the head as shown, and pour molten lead around it. When 
the bolt is placed in position and the locknut is tight- 
ened down hard, the lead will swage out and hold the 
bolt securely. A countersunk head will help the bolt to 
expand the lead sleeve. 
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A Light Spad Drill 


The instrument and method described by W. S. Her- 
bert in Coal Age recently are possibly not new, but they 
may be of interest to many engineers who do underground 
surveying in mines with wall rocks not too hard. 

A hand drill for drilling spad holes is apt to be 
heavy and cumbersome, and carrying it about through the 
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THE DRILL AND A SPAD HOLE 


mine requires much time and energy. A 54-in jumper 
drill, similar to the one shown herewith, and a hammer 
accomplish every purpose. By their use a hole may be 
quickly drilled into which a 34-in. wooden spad plug may 
be driven. The drill is light and can readily be slipped 
into the pocket, so that but little effort is exerted in car-. 
rying it about and it beats chasing around to find a 
Cousin Jack who can be taken away from his work to 
drill the small hole. needed. 
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Stamp-Guide Reinforcement 
By Arruur C. DAMAN* 


The 1,550-lb. stamps at the Aurora Consolidated Mines 
Co.’s mill produce excessive vibration, and the guide 
frames break frequently. To strengthen the frame, a 





“Where Break usually 
occurs 


STAMP GUIDES 


STRENGTHENING 


9x5-in. plate 1% in. thick is bolted on at both ends of it. 
The ends are the weakest points, all breaks occurring 
there. Since using the reinforcement plates, no frames 
have been cracked or broken. 


= 
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Use of Diaphragm Pumps 


In a paper to be read at the New York meeting of 
the American Institute of Mining Engineers, in February, 
1917, and published in the Bulletin for December, 1916, 
Luther B. Eames, of Timmins, Ont., discusses “‘Counter- 
Current Decantation” and incidentally describes the pulp 
transfer plant at the Hollinger. This plant consists at 
present of five rows of 40-ft. tanks, four tanks to a row, 
forming a plant of five units. The tanks are arranged 
with a difference in elevation of 2 ft. 6 in. between steps 
with the final tanks of the series the highest, so that all 
solutions gravitate through and out of the plant to 
precipitation. The roof is supported on flat trusses, the 
lower chords of which pass just above the tank rims. 
These trusses also serve to support the thickener mechan- 
isms and the walks between the tanks. 

The diaphragm pumps used were designed by the 
company’s staff. They are all three-throw or triplex 
pumps, so that in spite of the large tonnage handled 
the duty on each diaphragm is light. It is not uncom- 
mon for diaphragms to last 300 days, while the life of 
the present type of valves and seats has yet to be 
determined. 

The pumps are used not only for pulp transfer, but 
also for the final discharge. This makes regulation of 
the final discharge for moisture much easier and more 
reliable, keeps the work of-the operator all on the upper 
floor and allows the tailings to be discharged at a 
considerably greater elevation than would otherwise be 
the case. 

The practice in most plants in the Porcupine district 
now is to use cone pulleys for the regulation of capacity, 
although some of the operators favor regulation by vary- 
ing the length of stroke. 


————__ 


*2678 Eudora St., Denver, Colo. 
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The valves should be of the floating type, as any hinge 
device will catch the wood chips that are present in the 
best-screened pulp. The chips lodged in the hinge of 
the valve start leaks which, though small in amount 
at first, cause cutting of the seat and consequently 
permanent leakage. With the floating vaive there is no 
place for chips to lodge and the whole circumference of 
the seat is washed by pulp at every stroke. This type 
of valve also has the advantage that the lower valve may 
be placed directly below the upper one and may be made 
small enough to be lifted out through the upper-valve 
seat when the upper valve has been removed. 

The best results have been obtained when the working 
surfaces of both the valve and seat were of high-grade 
rubber: Belting was used at first, but it was found that 
minute leaks were almost sure to start, owing to the 
fact that belting is not yielding enough to close over 
any chip that may lodge on the valve seat and that 
a leak once started would ruin both valve and seat in 
the course of a few days. On the other hand, valves 
of rubber seating on rubber have operated six months 
without the slightest decrease in efficiency and with 
scarcely perceptible wear. 

Diaphragm pumps have been operated at speeds vary- 
ing from 15 to 100, the higher speeds usually in 
conjunction with a short stroke. 

The practice at the Hollinger mill has been to use 
a low speed and a stroke as long as the diaphragm could 
safely stand. Measurements taken on the Hollinger 
pumps equipped with standard No. 4 Gould diaphragm 
at 3-in. stroke gave results as shown in the following 
table: 


Volume per 


Number of Strokes Stroke, Cu.Ft. Specific Gravity % Solids 
14.5 0.139 1.54 54.5 
23.0 0.148 1.48 50.5 
Tons Solids % Increase % Increase in % Increase 
Pumped per Day in Speed Volume per Stroke in Tonnage 
76.3 oat aie es 
114.5 58.5 6.5 50 


From these figures, which are typical of numbers of 
tests made, it may be inferred that the volume pumped 
is roughly proportional to the speed of the pump, but 


' that leakage is slightly greater on the lower speeds. 


The low speeds and the placing of the discharge lips 
high enough above the discharge valve to leave three or 
four inches of pulp over the valve at the end of the 
upstroke have rendered the pumps of the Porcupine 
district practically free from the splash and dirt that 
have been one of the chief objections to diaphragm pumps 
in the past. 

Where tanks have a settling capacity of over 125 tons 
of solids per day, it may be found advisable to use two 
diaphragms in parallel, making a duplex or even a triplex 
pump. This arrangement has several advantages; with 
the lowered speed, strains of the pump are lessened and 
distributed, and repairs can be made on one unit without 
complete stoppage of the tank discharge. Diaphragm life 
appears to be roughly proportioned to the number of 
diaphragms employed, while a corresponding decrease 
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in the strokes per diaphragm does not result in an in- 
creased cost for diaphragms. 

As a safeguard against waste and other foreign matter 
it is advisable to screen the pulp before it goes to the 
decantation tanks, and where small wood chips are to be 
expected a fairly fine screen, usually of punched plate, 
will be of great service in protecting the thickeners as 
well as the pumps. 

& 

Stamp-Mill Reports 


By 8S. H. BrocKuNIER* 


One of the difficulties of preparing blank forms for 
mill, mine or other labor reports is the composing of 
something easily understood, which the workmen can read- 
ily and honestly fill in from the data encountered in his 
daily routine. Any blank form that will bring before 
his eyes the work he has performed during the day will be 
more likely to interest him and secure his codperation 
than one so intricately planned or worded that he has to 
guess at the answer. 

After trying various types of stamp-mill reports, with 
more or less success, the one reproduced herewith was com- 
posed. The idea incorporated in it was conceived while 


Pennsylvania Gold Mining Co. 
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or stamp, opposite the given repair, change or renewal, 
Spaces at the bottom of the report show the amount of 
“quick” fed, amalgam removed, and requisitions desired or 
filled, and another space is provided for reporting labor 
employed in the mill. 

When these reports reach the office and are properly 
filed, it is an easy task for the clerk or superintendent to 
scan them quickly and catch the X showing any renewal 
or repair in question. One knows to the exact stamp and 
date just the information wanted without having to la- 
boriously read a lot of matter foreign to the question. 
These charts are found a fine supplement to a tabulation. 
One cannot peruse them without getting near to the mill- 
man and his real need. They keep one informed better 
than a mere tabulation of figures from which all human 
feeling has been obliterated. In the use of this report the 
millman will not leave the manager in ignorance of his 
wants, for he is sure to stick some note on the margin, 
telling something perhaps previously unknown and many 
times giving the clue to the trouble the manager has been 
looking for. 

This graphic report is easily tabulated for monthly 
reports, and may be worked out in many different ways. 
The report reproduced herewith indicates rather more 
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Quicksilver fed battery 18 Oz. 
Quicksilver on plates 3 Oz. 
Amalgam from plates 66 Oz. 
Requisitions broom, belt 16’’x48’—5 ply. 
Supplies received 50 ft. hose—481 oz. quick. 
Labor J. Jenks, rockbreaker 8, Jackson, repair 2. 


watching a dentist mark his chart indicating the treatment 
of a patient’s teeth, hence the application of the idea is 
believed to be original. 

The chart represents a 30-stamp mill as one stands in 
front of the stamps. Each battery has a number, and the 
chart column representing it is divided into five spaces. 
each representing a stamp. The usual repairs, changes 
or renewals are printed at the left, blank places being left 
for reporting unusual conditions, which should be written 
in when they occur. It is a simple matter for the millman 
to put a X in the column representing a certain battery 





*Mining engineer, Nevada City, Calif. 





















J Boyd Millman 


than the usual ills of one shift in a mill, but is so given 
to more clearly illustrate the method. The chart shows 
that batteries Nos. 3 and 5 ran the regular time with- 
out trouble, only stopping to brush up the plates. Batter- 
ies Nos. 1 and 2 lost four hours each because of shortage 
of ore. Battery No. 4 had trouble with the shoe and 
die of the feed stem and the adjoining shoe on the second 
stem, and took advantage of the hang-up to change the 
screen. If new shoes or dies had been put in, the word 
“new” would have been put before the word shoes or 
dies. Battery No. 6 had a broken feed stem and lost an 
hour fixing it. The rest of the report is obvious. 
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Assaying Gold in Copper Matte 
By Roger E. CHass, Jr.* 


The method described is the result of a number of years’ 
experience in assaying copper matte running from 10 to 
50 oz. Au, 20 to 200 oz. Ag and 30 to 50% Cu. During 
this period we averaged several carload lots per week and 
the sample of every lot was submitted to a certain well- 
known umpire. The method in all essential details has 
been in use for three years, and we have had no difficulty 
in winning our share of the umpires. 

At first we attempted to assay this material by the ordi- 
nary crucible method with an excess litharge charge. This 
is universal practice in copper smelteries for the deter- 
mination of gold and silver in matte. It calls for a 20- 
gram crucible (which has a capacity of about 175 c.c.) 
charged as follows: Sodium carbonate, 12 grams; 
litharge, 80 grams; silica, 6 grams; niter, 5 grams; matte 
to be assayed, 44 a. t. This is stirred and the following 
cover is added: Litharge, 40 grams; borax glass, 15 grams; 
sodium carbonate, 12 grams. The muffle should be hot 
enough to insure a quiet fusion in 20 min. This method 
is quite satisfactory for low-grade mattes, but for the 
rich material in question the slag losses and cupel absorp- 
tion were too high and the method was found entirely too 
erratic and unreliable. 

Several scorification methods were tried. One called 

for several (five or ten) portions of */,. a. t. each scorified 
in 214-in. Bartlett scorifiers, the buttons to be cupelled 
separately and the beads combined in one parting cup. 
We abandoned this method for several reasons, the princi- 
pal one being that it offers excellent opportunities for the 
multiplication of weighing errors at the pulp balance. 
. In another standard method, 14 a. t. portions are scori- 
fied in 3-in. Bartlett scorifiers with about 85 grams of test 
lead. The matte is mixed with one-half the lead, after 
which the rest of the lead and a little borax glass are added 
for a cover. The assays are run in pairs, and the 
buttons from the first scorification are combined, made 
up to 65 grams with test lead, fluxed with 1 gram of silica 
and rescorified. The buttons still contain too much cop- 
per for cupellation and must be rescorified a second time. 
The results obtained by this method are certainly above 
criticism, but unfortunately, results are not always ob- 
tained. ‘The temperature required for the first scorifi- 
cation is over 1,100° C., and I have been unable to find 
furnaces, muffles or scorifiers that would stand this heat 
for continued use. A slight drop in temperature at the 
start causes some constituent of the charge to separate 
out and float, effectively covering the lead and spoiling the 
assay. The muffles rapidly collapse, and the loss of scori- 
fiers is extremely high. Nothing can be more discouraging 
than to nurse along an assay under such conditions only 
to have it leak out through a crack in a scorifier in the 
third scorification.. It entails a serious loss of time and 
material, the former particularly annoying. 


ad 


*3005 North Proctor St., Tacoma, Wash. 


To overcome these various difficulties we finally adopted 
a scheme of our own, which is carried out in the following 
manner: Place 35 grams of test lead and 2 grams of 
silica in each of four 3-in. Bartlett scorifiers. Weigh out 
Y, a. t. of the matte to be assayed and, by tapping the edge 
of the scale pan with the spatula, drop approximately one- 
half into each of two scorifiers. Repeat this operation with 
the other two scorifiers. (At first we made ¥% a. t. weights 
by filling the bottoms of some 5-gram weights, but we 
found the method of splitting quarters to be faster and 
more accurate.) Stir and add 35 grams test lead and 2 
grams borax glass as a cover. Open and scorify hot. Com- 
bine the buttons two and two and make up to 65 grams 
with test lead. Add 2 grams of silica and rescorify as 
before. The buttons will weigh about 20 grams and will 
cupel with feathers. 

Flatten the beads on an anvil, combine them two and 
two in porcelain annealing cups and heat for 20 min. in 
dilute (1-5) nitric acid. Pour off the acid and heat 10 
or 15 min. with nitric acid of 1.30 sp.gr. We use electric 
stoves wound so as to give a heat just sufficient to boil acid 
in these cups. Wash the beads first in hot dilute am- 
monia and then in distilled water. Dry and anneal. Each 
cup now contains, ready for weighing, gold from ¥ a. t. 
This method has been found to be accurate, rapid, eco- 
nomical and easily worked. 

& 


Determination of Fluorine 


A new method of determining fluorine is given by F. 
Pisan in Comptes rendus, 1916, p. 791; abstr. Journ. Soc. 
Chem. Ind., June 30, 1916, p. 709. The procedure 
depends on the fact that thorium nitrate gives with fluor- 
me in alkaline solutions, made slightly acid with acetic 
or nitric acid, a gelatinous, voluminous precipitate of 
thorium fluoride (ThF, + 4H,O), which settles rapidly. 
A large excess of the reagent is necessary to obtain com- 
vlete precipitation, and it is best to pour off the super- 
natant liquid before testing whether all the fluorine is 
precipitated. The precipitate should be washed by decan- 
tation as far as possible, using hot water. It loses one 
molecule of water on drying at 100° C. and may be 
weighed after drying. It is better, however, to burn the 
filter paper and to convert the precipitate into thorium 
dioxide by strong ignition. Certain fluorides insoluble in 
water may be decomposed by fusing in a platinum cruci- 
ble with five parts by weight of sodium carbonate, and 
after extracting the melt with water, acidifying slightly 
with acetic acid. Calcium fluoride and cryolite require 
fusion with 214 parts of silica and 6 parts of sodium 
carbonate. The quantity of mineral required for the test 
is only 0.2 to 0.3 gram when the amount of fluorine 
present is between 5 and 8%. 

& 

Filter Paper. J. Grossfeld in “Zeit. f. angew. Chem.,” 1916, 
xxix, p. 364, describes a filter paper capable of retaining the 
finest precipitate of barium sulphate, etc., has its pores filled 


with purified kieselguhr (nearly pure silica). On igniting the 
paper, the mineral matter is left as a coherent pellicle. 
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TANK HOUSE OF ANACONDA’S NEW ELECTROLYTIC COPPER REFINERY AT GREAT FALLS, MONTANA 
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INTERIOR OF CELL ROOM OF ELECTROLYTIC COPPER REFINERY AT GREAT FALLS 


LOwer illustration is a general view of the cell room; upper picture gives a closer view of the crane just after drawing 
copper cathodes from an electrolytic cell 
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Minerals Separation vs. Miami 


In the editorial in the Journal of Dec. 16 there is a 
statement as to the Miami Copper Co. which, while 
technically correct, gives, if one has not in mind the 
circumstances and the patent condition at the time, an 
incorrect impression as to the attitude of the Miami 
company. It says, “The Miami Copper Co. also defied 
the patents.” 

The circumstances were that some months previous to 
the time that the Inspiration company entered into 
negotiations with the Minerals Separation, I had inci- 
dentally spoken to one of the officers of the General 
Development Co. of some very remarkable results I had 
obtained upon Teziutlan ores in working upon one of 
the earlier stages of what has developed into the Towne- 
Flynn process. It was at the time proposed that, at 
the first opportunity, I go to Miami to carry out some 
experiments, which I afterward did. In the meantime 
Minerals Separation had carried out its original small 
test-plant experiments at the Inspiration. 

The Miami management, basing its calculations upon 
the results of these original Inspiration tests and assum- 
ing certain figures as to cost, etc., had concluded that, 
“commercially,” flotation did not compare favorably with 
the results of a gravity slime-concentrating scheme upon 
which they had been experimenting. 

Just at this time the Appellate Court, at San Francisco, 
had declared the Minerals Separation patent No. 835,120 
invalid. The Miami company was therefore not in a 
position to sign a contract with Minerals Separation— 
the first clause of which affirmed the validity of this 
patent. 

It was necessary, however, to determine more definitely 
just what commercial advantages, if any, flotation 
presented. For that purpose a small agitation type of 
machine was built. Upon this purely experimental 
operation, the machine, although receiving its feed from 
the mill, was not a part of Miami mill operations, upon 
which the first infringement suit, afterward withdrawn, 
was brought. The infringement was the merest technic- 
ality, but served the purpose of getting the patent before 
the Delaware court. 

The process actually used at Miami, as well as the 
one that I had originally considered using, is so entire- 
ly different in action from the Minerals Separation 
process that the officials of the General Development 
Co. very honestly believed that there was absolutely no 
similarity in the process, nor had their process or their 
first consideration of the subject of flotation any connec- 
tion whatever with Minerals Separation. 

A representative of Minerals Separation had called 
upon one of the officers of the General Development Co., 
but would not disclose what his process was, simply urging 
that some ore be sent him for test. It was only from 
the London address given and the description of the 
gentleman who had called that I recognized what the 
process was that he had represented. 


Once brought into the court upon such a mere tech- 
nicality—for the purpose of obtaining the legal status 
of the patents in question—the Miami Copper Co. is 
doing what any defendant is obliged to do, without any 
intention of defying any patent or any other law. 

I am in no way connected with either the General 
Development Co. or the Miami Copper Co., having 
merely been called in for consultation, yet, I feel con- 
strained to protest against any interpretation of the 
matter that might reflect upon the attitude of these 
people. R. C. Cansy. 

Wallingford, Conn., Dec. 18, 1916. 

‘a 


Lead-Plating Sheet Metal 


In the Journal of Dec. 9, page 1,017, it is stated that 
it has not been possible hitherto to lead-plate metal so 
that the deposit will not readily peel off. This is entirely 
incorrect, as no difficulty is experienced in lead-plating, 
sheet iron, for instance, with a soft, dense and adherent 
coating. 

Realizing the great value of lead-plated sheet iron for 
many structural and other uses, I have experimented con- 
siderably along these lines. The only difficulty has been 
that the minute particles of slag in the metal would not 
take the coating and pinholes would be left which devel- 
oped rust spots on exposure. If it had not been for this 
difficulty, lead-plated iron would have been on the mar- 
ket a long time ago. At the present time it is hoped to per- 
fect a method of treatment based on playing a gas flame 
over the surface part of the deposit deep enough to close 
the pinholes, but not long enough to heat the lead 
through to the iron and cause it to melt off. 

Patents on the deposition of solid lead coatings and on 
the solid lead deposit as a product are owned by me. 

Asheville, N. C., Dec. 12, 1916. ANSON G. BErts. 
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The Big Pine Cyanide Mill 


In regard to my article on the Big Pine Consolidated 
mill, in the Journal of Dec. 16, 1916, where I brought up 
the matter of the theoretical possibility of a continuous 
counter-current flow without pumps, it has occurred to 
me that I made one mistake. 

I said that the thick pulp would discharge from the 
bottom of tank No. 1 into the top of tank No. 2 by its 
static head until it had reached the level of tank No. 1. 
This is not true, since the specific gravity of the pulp 
in the pipe is much higher than in the discharging tank. 
However, if we discharge from the bottom of tank No. 1 to 
the bottom of tank No. 2 and immediately dilute with 
fresh solution to the specific gravity of tank No. 1, the 
pulp in tank No. 2 would rise by its static pressure to 
the level of tank No. 1 and the results I claimed would 
be obtained. In the article I believe I have called the 
tank No. 2 above, “agitator No. 1.” 

Cuartes H. DUNNING. 

Prescott, Ariz., Dec. 22, 1916 
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The following authentic story of a heart-breaking 
experience by H. C. Hoover, was told in the New York 
Times of Dec. 21, by his friend George Barr Baker, a 
member of the relief commission recently returned from 
abroad. This alone gives a correct idea of what the 
Belgian Kiddies are suffering. It is one of the most 
appalling things of this whole terrible war: 

“Mr. Hoover, accompanied by Dr. W. R. Kellogg, went 
to Belgium during the last few weeks and saw 1,200 of 
these children standing in line in a district near Brussels 
waiting for their food to be doled out to them. They 
were all school children, none of them being much over 
14 years. All of them were happy—the poor little things 
had their food tickets in their hands and were facing 
the pleasant prospect of getting something to eat. Their 
mothers and others of the women relatives were standing 
by watching them. 

“Suddenly Mr. Hoover saw one of the Belgian women 
who are working with the commission step over to the 
line and drag a child out of it. The child screamed and 
fought to get back into line, but the woman kindly but 
firmly forced it to one side. This was followed by other 
women doing the same thing, which was always accom- 
panied by the screaming protests of the child. 

“Puzzled by these extraordinary incidents, Mr. Hoover 
went to one of the women workers and asked why the 
children were taken from the line. 

“<“They are of normal weight,’ she said, ‘and cannot 
have a meal today. They must wait until their weight 
is reduced before they may have food—this may be one 
or, perhaps, two or three days. Only those who are under 
weight and are facing starvation may have food. There 
is so little food that only those who need it most may 
have it.’ 

“Mr. Hoover was astonished and overcome, and asked 
the woman if it was possible that the children must be 
really starving before they could be allowed to have a 
meal. 

“Yes, that is so, she said, sadly. ‘We cannot feed so 
many little mouths with so little. If we had the food 
we would give it to them—but what can we do? If 
America would only send it to us we would see that all 
these little children had at least enough to keep them at 
normal weight. As it is now, we are powerless, and those 
who do not show signs of starvation must stand aside 
for the less fortunate ones.’ ” 

Some of the letters accompanying subscriptions for 
Belgian Kiddies, Ltd.,' stock are very interesting, and 
some are touching. Here are some samples: 


Your solicitation for subscriptions in stock permits no 
argument, and I find the first dividend already declared 
as I write my check for ——. I am not very fond of 
Belgian hares, but a kid is a kid the world over, whether 
he may be white, black, vellow or Belgian, and a hungry 
kid is too awful to think about. 

The last ladder that all we mining engineers will climb 
is the one leading to Eternity, and I am sure when that 
day comes, we will all look back on our Belgian and 
similar investments with the utmost satisfaction. May 





owe Kiddies, Ltd., Room 2124, 120 Broadway, New York 
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lies, Ltd. 


every mining engineer so live and conduct himself that 
when he makes the last climb on the ladder, it will be 
up the shaft and leading to the sunshine and not a winze 
leading to gloomy stopes. 


It gives me pleasure to be able to respond to your 
appeal for the Belgian Kiddies, and I thank God that I 
can help a little to right a monstrous wrong. 

The Belgian Relief Committee has, heretofore, not been 
asking enough from Americans. Urge them to make 
sacrifices and to give to the Belgians instead of giving 
each other Christmas presents. 

I congratulate you on having made yourself so won- 
drously useful to these poor abused people. 








Enclosed please find my check for to cover sub- 
scription price on shares of stock, to be issued as 
indicated on subscription slip and sent to me at above 
address. I expect to put these certificates in my kiddies’ 
Christmas stockings. 

Will you also kindly send me a half dozen subscription 
blanks with literature, that I may turn promoter. Several 
of my friends can get better returns on their money in 
Belgian Kiddies, Ltd., than are likely to accrue from 
some of the wildcat mining schemes they are playing 
with. 





Reading in the Evening Post today of the Belgian 
Kiddies, Ltd., and your connection with it, I consider 
myself privileged to become a stockholder and enclose my 
check for to pay for shares. 











Enclosed please find check for in payment of 
shares Preferred Stock in your corporation, these 
shares to be in the name of and both 
kiddies who know the worth of a square meal, at least 
judged from the general uproar if it is five minutes late. 





Notice your announcement in Engineering and Mining 
Journal and as your stock is so highly recommended, I 
would be pleased to subscribe for share and enclose 
my check for in payment. Only regret that I am 
unable to invest more heavily. 











for which the 
shares of preferred 





I enclose herewith check for 
kiddies would like to subscribe for 
stock in the Belgian Kiddies, Ltd. 

The —— kiddies have read the statements contained 
in the prospectus of this corporation given in the last 
issue of the Engineering and Mining Journal, and they 
believe this to be a first-class investment, and are con- 
fident that they will receive dividends of 100% a day on 
this investment. 





For papa’s check enclosed please enter my subscription 
for —— shares of each. 

December 15th—the day of the Great Protest at 
Carnegie Hall. 





No New Year presents, investments or expenditures 
will bring such cheer as money sent to this project. 
Therefore subscribe! 
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Steel Dredge Construction by 
Pacific Dredging Co. 


The Yukon Gold Co. has installed, in record time, two 
all-steel gold-placer dredges, built by the Marion Steam 
Shovel Co., Marion, Ohio, in accordance with plans fur- 
nished by the Yukon company. One of the dredges was 
installed on the north side of Yuba River, 17 mi. northeast 
of Marysville in Yuba County, California, and the other on 
Coffee Creek, a tributary of Trinity River above Carrville 
in Trinity County. 

The construction work on both dredges was handled 
by the regular employees of the Yukon Gold Co. and 
carried on in the name of the Pacific Gold Dredging 
Co., which is the operating company for the Yukon in 
California. H. C. Perring was superintendent of con- 
struction of the dredge on the Yuba River, with John 
Myers as foreman. H. C. McNaught superintended the 
Coffee Creek construction, with Oscar Wicks as foreman. 
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4 months, 18 days; riveting bottom plates began June 25 
and the dredge began digging Nov. 13. 

The time which elapsed between the placing of the 
orders for the hulls and machinery with the Marion 
company and completion of the dredges (amounting to 
9 months and 20 days for the Yuba dredge and 9 months 
and 27 days for the Coffee Creek dredge) was probably 
the shortest on record for steel-hull dredges. 

All materials for the Yuba dredge were hauled 14 mi. 
from a spur of the Southern Pacific R.R. near Marysville, 
while those for the Coffee Creek dredge were hauled from 
Redding over the Trinity Mountains, a distance of 58 
mi. The contract for the hauling of materials for both 
dredges was given to Henry J. Brandt, of Bakersfield, and 
was completed in less than four months. He had as 
many as 260 mules in harness on the Trinity Mountain 
road at one time. The hull sections were reduced in 
weight as much as possible, and the spuds, digging ladder 
and tails-conveyor frame were all hauled over the moun- 


CONSTRUCTION VIEWS OF YUBA AND TRINITY DREDGES OF YUKON GOLD CO. 


First photograph shows the dredge after 42 days of work. The second shows the housing completed after an additional 
40 days of work. The third view is of the completed dredge, 4 months and 10 days after starting work on it. The last 


view is 9f the Trinity dredge, completed in 4 months 18 days 


O. C. Perry is resident manager at Oroville of the Pacific 
Gold Dredging Co. 

The dredges were built from the same plans and are 
alike except that the digging ladder of the Yuba dredge 
is longer than that of the Trinity. The Yuba was de- 
signed to dig 70 ft. and the Trinity to dig 60 ft. below 
the surface. Both have steel hulls and buckets of 914- 
cu.ft. capacity. They are of very heavy construction, 
patterned after the dredges operated in the Folsom 
district by the Natomas Co. of California. The total 
weight of each is approximately 1,900 tons. The Yuba 
dredge was erected in 4 months, 11 days; riveting the 
bottom plates began June 19 and the dredge began 
digging Oct. 30. The Trinity dredge was erected in 


tains before being assembled and were set up and riveted 
on the ground at the construction camp. Over 94,000 
rivets were driven on the Coffee Creek construction, and 
70,000 on the Yuba construction. 

The hulls of these dredges are 135 ft. long, 60 ft. 
wide and 11 ft. deep. The well-holes are 77 ft. long 
by 7 ft. 4 in. wide. The digging ladder is 124 ft. 4 in. 
long, 9 ft. 4 in. deep by 4 ft. 5 in. wide, of plate-girder 
type of construction, as clearly shown in Fig. 3. Each 
dredge is equipped with two spuds exactly alike, of the 
box type, 70 ft. long 34x54 in. The upper tumblers 
are of nickel-chrome steel, shrunk on the shaft, which is 
of 18-in. diameter. The lower tumblers are of manganese 
steel of the round type, pressed on the nickel-steel shaft. 
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The buckets, are of two-piece manganese steel, made by 
the American Manganese Steel Co. of Chicago Heights, 
Illinois. The bucket pins are of 634 in. diameter, and 
2 ft. 7% in. long. The pitch of the buckets is 2 ft. 
11 in., the weight of each bucket, without pin, is 3,000 1b. 

The tails-conveyor frames are 155 ft. long, 7 ft. deep 
and 4 ft. 10 in. wide, of lattice-girder type. The con- 
veyor belts are 36 in. wide and 318 ft. long. 

The screens are of the revolving type, and the gold- 
saving tables are arranged double-banked. The pumps 
were built by the Yuba Construction Co., each dredge 
having two 12-in. pumps, and a 6-in. two-stage pump. 
The electric apparatus is all of the General Electric type, 
the motors operating at 2,200 volts. Each dredge has 
motors of 645-hp. capacity. The main-drive motor for 
the digging end of the dredge is rated at 300 hp. 

The rated capacity of each dredge is 200,000 cu.yd. 
per month. 


Molybdenite-Tungsten-Bismuth 
Developments of Queensland 


By M. VINGoE* 


The prices obtained by miners for molybdenum and 
tungsten ores since early in 1912 is a reflection of the 
demand for special steel alloys in which these metals are 
incorporated. The price of molybdenite, which was £2 
per unit f.o.b. Cairns, or about £200 per ton for 96% 
ore in March, 1912, rose progressively to £550 previous to 
July, 1914. 

Since there were but few known deposits of value, the 
high prices obtained for the product stimulated prospect- 
ing, and many places hitherto regarded as of negligable 
value have received attention with results most promising 
for the future production of molybdenite. 

Records of mineral won and prospecting work done, 
regularly published in the Queensland Government Mining 
Journal, conclusively show that production increased by 
over 50% in 1915 compared with the preceding year. 
The annual production of North Queensland opproxi- 
mates, and may this year exceed, 150 tons. 

The mining district known as the Chillagoe gold and 
mineral field produced the greater portion of Australian 
molybdenite output. Wolfram township is associated with 
early exports of tungsten ores, and the surface deposits 
are believed by many to be payable at considerable depths, 
the tungsten being associated with molybdenite and metal- 
lic bismuth. 

The characteristics of the wolfram district, which is 
only a small portion of the Chillagoe field, are well 
known. The metals are not found to any extent in defined 
lodes or fissures, but appear to have been intruded through 
faults in the granite country. The pipes or shoots are 
often erratic in their course and present faults and pinches 
in a manner most exasperating to the miner. Often 
when a pipe enlarges, the ore becomes leaner and un- 
payable. Mining proper, as practiced on well-defined 
lodes, is unknown here. The miner follows the quartz 
pipes, which are tortuous in direction and uncertain in 
extent and continuation. 

The richest portion of the district contains a few leases 
of value. One or two of the shafts bottom at 300 to 





*Manager, Twisp Syndicate, Wolfram, North Queensland. 
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400 ft., and at present the ore is not very promising at 
that depth. On one lease a shaft has been sunk through 
a diorite overlay passing through granite and porphyry 
at 300 to 400 ft., and fortunately intercepting at less 
than 500 ft. one or more quartz pipes. The latter are 
apparently rising toward the surface on adjoining claims 
already being worked at higher levels. The general 
opinion of geologists who have visited this center is that 
the pipes, or shoots may tend to become larger with depth, 
but the metal content will become more sparsely dis- 
tributed. Indications in some of the hitherto best-paying 
mines at present confirm this opinion. One of these 
mines, a large and consistent producer of the three rare 
metals for several years has ceased operations in the main 
shaft in consequence. 

Efforts have been made from time to time to consolidate 
the field by a large capital issue, buying out the present 
owners and mining according to uptodate methods. A 
mining company holding large interests in the field has 
in late years found direct control unprofitable and except 
in one or two places has abandoned regular mining and 
encouraged leasing. 

In view of recent developments it would appear that 
the position formerly held among producing centers by 
Wolfram Camp is seriously challenged. The character- 
istics of the lodes from a mining point of view, the high 
values placed on their holdings by present mine owners, 
and the onerous labor situation, yearly becoming more 
acute, all combine to present a serious problem to the 
capitalist who would endeavor to create a unified holding. 

The more recent developments already referred to 
consist chiefly of the discovery of various bodies of quartz 
in the Chillagoe and Etheridge districts, which on pros- 
pecting, have proved to be real fissure lodes containing 
payable and in some cases high-grade molybdenite, often 
associated with wolfram and bismuth ores. One property 
especially is receiving considerable advertising locally, 
and on paper apparently presents good prospects for a 
stock company. Many claims and leases have been taken 
up on adjoining land, and in the event of a successful 
flotation of the main property the holders of these claims 
would probable be able to liquidate at very advantageous 
terms. Be this as it may, the Queensland Government 
Mining Journal reported in the June issue a probable 
production of ore from the first 100 ft. on the lode in 
question of one claim alone, valued at present prices at 
over £26,000. 

There are other fissure lodes in this and adjoining 
fields which promise equally good maning speculations. 
One of these, reported upon favorably in August (1915) 
number of the Queensland Government Mining Journal, 
extends over a mile in length and is considered to be 
a fissure lode of great constancy. Throughout its length 
there are deposits of molybdenite, wolfram and bismuth in 
the quartz body, from the surface down, and one pros- 
pecting shaft sunk 100 ft. has been driven through 
payable ore without encountering a single lean spot. 

In North Queensland the future of mining these partic- 
ular metals depends largely on ruling prices. If prices 
fall to the 1912 level, it will mean the closing of many 
mines unable to support the high mining costs which ever 
tend to increase. A large company could not successfully 
compete with the small producer over such a scattered 
producing area. A leaser or independent “fossicker” in 
the limitless back country will be content to burrow and 
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mine for months, obtaining a subsistence of 20 to 30 
shillings weekly, in the hopes, often realized, of making a 
“strike.” The same man, discouraged by lack of success, 
may take to day labor in a payable mine and obtain a 
remuneration of from £4 to £6 weekly for an actual work- 
ing week of 4114 hours, thanks to the strong Australian 
Workers Union. Such are some of the encouragements 
offered to capital to develop properties which otherwise 
will be only scratched by the independent miner and 
abandoned when the shaft begins to deepen and costs 
increase. 

It is expected that the newly formed Australian Metal 
Exchange will take hold of these and other metals when 
the Imperial Requisition is lifted and a regular quotation 
will then replace the present competitive bidding. 

Some accounts and samples of molybdenite ore from 
the Western States of America have been received on 
this field, and an American enterprise which had intended 
operating in North Queensland has diverted its interest 
to the new fields nearer home, where it is stated labor 
is more efficient and a fair day’s work is still obtained 
for a fair day’s pay. The delay and difficulty attending 
successful treatment is said to be retarding. actual pro- 
duction in those parts, but the deposits are evidently 
to be reckoned with in the near future of the molybdenite 
market. 

The successful treatment of molybdenite involves an 
oil-flotation process, and although efforts have recently 
been made along progressive lines, much remains to be 
done before good recovery can be commercially made. It 
is believed, however, that a little careful experimenting 
will completely solve the problem. 

# 


The British Copper Restrictions 


The following order [Serial C, 3011] was issued by the 
Ministry of Munitions of War, dated Dec. 8: 

The Minister of Munitions in exercise of the powers 
conferred upon him by the Defence of the Realm (Con- 
solidation) Act, 1914, the Defence of the Realm (Amend- 
ment) No 2 Act, 1915, the Defence of the Realm (Con- 
solidation) Regulations, 1914, the Munitions of War Acts, 
1915 and 1916, and all other powers thereunto enabling 
him hereby orders as follows: 

(1) No person shall as from the date hereof buy, sell 
or, except for the purpose of carrying out a contract in 
writing existing prior to such date, enter into any transac- 
tion or negotiation in relation to the sale or purchase of 
copper of any class whether wrought or unwrought situ- 
ated outside the United Kingdom unless such person is 
authorized by a special permit from the Minister of Muni- 
tions to purchase or sell the same. All applications for 
Special Permits shall be made to the Director of Mate- 
rials, Armament Buildings, Whitehall Place, ‘London, 
S. W., and marked “Copper Permit” and all persons to 
whom such permits are granted shall observe and perform 
all the conditions subject to which such permits may be 
granted. 

(2) All persons shall, except as below mentioned, not 
later than the 16th day of December, 1916, send in to the 
Director of Materials, Armament Buildings, Whitehall 
Place, London, S. W., returns of: (a) All unwrought 
copper at the date hereof held by them in stock or other- 
wise under their control; ()) All unwrought copper due 
at the date hereof for future delivery to them; (c) All 
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contracts existing at the date hereof for the sale to or 
purchase by them of unwrought copper. 

Notwithstanding the above no return is required from 
(1) any manufacturer or smelter of stock in hand or due 
for future delivery for the sole purpose of manufacture 
or smelting at his works; (2) any person whose total 
stock in hand and due for future delivery does not ex- 
ceed two tons. 

By a further Order of the same date [Serial C, 3012] 
the Minister of Munitions gives notice: (1) That in ex- 
ercise of the powers conferred upon him by the Defence of 
the Realm (Consolidation) Act, 1914, the Defence of the 
Realm (Amendment) No. 2 Act, 1915, the Defence of the 
Realm (Consolidation) Regulations, 1914, and all other 
powers thereunto enabling him he hereby prohibits as 
from the date of this Order the use of copper whether 
wrought or unwrought in any kind of manufacture ex- 
cept for the purposes of a contract or order for the time 
being in existence certified to be within Classes “A” or 
“B” of circular L. 33 as to control of output issued by 
the Minister of Munitions on March, 31, 1916. (2) That 
the Order of the Minister of Munitions on November 6, 
1916, relating to the manufacture of copper wire and 
cable containing copper is hereby cancelled. 

All applications in reference to this Order should be 
addressed to: The Ministry of Munitions of War, Priority 
Branch, 1 Caxton Street, Westminster, London, S. W. 

The Ministry of Munitions announced that they had 
appointed Cecil Budd, of Vivian Younger & Co., London, 
and R. M. Rucker, of Henry Rodgers, Sons & Co., Lon- 
don, as a committee to advise the Ministry on the pur- 
chase and distribution of copper. Mr. Budd is chairman 
of directors of the London Metal Exchange, and Mr. 
Rucker is chairman of the Metal Exchange. Mr. Stroud, 
of Charles Tennant & Co., will act as secretary to the 
committee. 

Minerals of French Indo-China 


A recent review of French Indo-China, by Lawrence P. 
Briggs, United States Counsul at Saigon, published as 
a supplement to Commerce Reports, of the Department 
of Commerce, at Washington, points out how much the 
zinc industry has profited by the war. After the dull- 
ness of the last few months of 1914, the price of zinc 
rose to several times its former figures, and the industry 
developed as fast as possible under the limitations of 
lack of machinery and of European supervisors. Ship- 
ments of zinc last year totaled 33,335 tons, of which 
17,903 tons went to France, 7,825 tons to Baltimore and 
Galveston and 7,602 tons to Japan. In 1914 the exports 
amounted to only 19,562 tons. In the first half of 1916 
zinc exports from Haifong amounted to 19,699 tons. 

Tonkin also exports tin, tungsten and antimony. Ship- 
ments of tin and tungsten ore or wolfram, amounted to 
397 tons in 1915, against 216 tons in 1914. The cus- 
toms figures show that 161 tons of ore were exported 
during the first seven months of 1916, but it is doubtful 
if these figures are exact. The ores are sent only to 
France. 

Exports of antimony ore, which also goes to France, 
amounted to 833 tons in 1914, 630 tons in 1915 and 498 
tons during the first seven months of 1916. A plant for 
the reduction of antimony ore is in course of construction 
near Haifong. 





December 30, 1916 


Editorials 


UNV000N949QSUNUNNEESUAOOOOONOUOOOONOOOOOOOOQOEOSOOGOOSOOOOOOQOOOOOOUOOOONNOOOONOSOOGGOOOOOOGOOOOOOONONOOOUOGANEOUGOONEOUOOAONOUOGOESEOOOOGQEOUOOOAEEOUOOOGUEOUGOOOGEOUOOONASOUOUAOEOUOOOOEEUGOGUEUOOGUEEUOA MELA AANA AANA 


‘EZIUTUNNUTTNNTNNT rena easacsnsucurnnauUeeneTTniny 


The Position of the Metals 


The change that occurred in the position of the metal 
markets in December was pronounced and without doubt 
indicates the turn of a tide, just as did the change last 
May. Indeed there was a good deal of similarity in the 
events. The momentous news of Dec. 12 was simply con- 
tributory to hastening what was already developing. 

Thus, in spelter we had the first great advance in 1915 
when the price rose to about 25c. followed by a decline 
to about 10c. Late in the year began a secondary ad- 
vance which in the spring of 1916 culminated at about 
18c., followed by a decline to about 8c. In the fall of 
1916 began the third advance, which culminated at about 
13e. Each of these major upward movements was less 
powerful than the one preceding. 

The third advance attained its climax at the end of 
November. On Dec. 1 speculators attempting to liquidate 
found that there were few buyers, and they began imme- 
diately to offer at concessions in order to sell, small pro- 
ducers joining in the movement. The big producers stood 
aloof ; not being sure that it was anything but a temporary 
recession that had started and recognizing that any ag- 
gressive offerings on their part would simply precipitate 
the decline. The latter was well under way and important 
interests had become definitely bearish before the German 
peace proposal came. The disturbance produced by the 
latter simply carried on in spelter what had already be- 
gun. 

In lead the situation was different. The position of 
this metal had become quite tight. Producers in general 
had booked their expected supplies up to February. The 
market had passed largely into the hands of speculators, 
who were promoting the advance on small transactions, 
the principal producer resisting as best it could, adher- 
ing to its declared policy of keeping the price for lead 
within bounds, out of regard for the broader interests. 
Thus, we had the A. S. & R. Co. quoting 7l%4c. while 
the outside market was much higher. This was a repeti- 
tion of the experience of last March, but it turned out to 
be briefer and less pronounced. Lead momentarily 
touched 8c. in the outside market just before Dec. 12. It 
is uncertain whether the wavering preceded or coincided 
with that date. Anyway, the unsettlement that de- 
veloped then put an immediate end to the speculation in 
lead, and the premium in the outside market vanished 
almost overnight. Prompt lead which previously had 
been so scarce turned out to be available and the whole 
situation became easier. However, the steadying in- 
fluence of the principal producer exhibited itself in this 
juncture, just as it had in retarding an extravagant ad- 
vance. 

As for copper, the boom culminated distinctly on Nov. 
18, which date marked the end of the enormous buying. 
After that the transactions were relatively small—in- 
deed, very small—but the situation was such that even 
they produced a further advance in price, while as for 
prompt copper it was apparently so scarce that anybody 
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who could supply a little of it could get about any- 
thing he was pleased to ask of somehody who had to have 
it. Yet, this situation differed from that of last May only 
in that the producers were sold further ahead and the 
level of prices was a little higher. The same sequences 
were bound to occur. Even in November there were 
strong suspicions that some consumers had overbought. 

With the news of Dec. 12 and the immediate collapse 
in the stock market, the copper market was stunned and 
experienced a sort of paralysis, but after a few days some 
people were minded to sell copper. It was curious how 
the pronounced scarcity of prompt and early copper im- 
mediately disappeared. Dealers who had nothing to 
offer acquired millions of pounds almost overnight. 
Whence did it come? Why, from consumers who made 
up their minds that they were not going to need all 
for which they had contracted—perhaps at 27 or 28¢.— 
and deemed it wise to take a profit while the going was 
good. Of course, the premiums practically vanished then 
and the whole market declined. 

There had been, however, some consumers who had not 
covered their first-quarter requirements and when the 
price reached 33@3+4c. decided wisely to wait and take 
their chances. Their opportunity came soon after the 
middle of December and some of them bought, although 
others continued to wait. This uncovered interest proved 
to be of great value in checking a decline, which might 
have been disorderly if there had been no buyers. In this 
respect also the December situation was different from 
that of May-July. 

We are manifestly going to have a perplexing condition 
in the copper market for months to come. The producers 
have sold their expected production to the middle of 1917 
and their contracts are good, i.e., their copper is going to 
stay sold. On the advance their sales were diminishing, 
as is always the case, and the average of their sales for 
the first half of 1917 is nothing like the figure to which 
the market advanced. Something like 2614@27c. is 
probably what they are going to get. But having thus 
contracted their copper they are not going to be in the 
market for a long time to come, except for the relatively 
small extent to which they may turn out to have under- 
sold, i.e. to which their production will prove to be larger 
than expected. If we are on the threshhold of a con- 
traction in consumption, manufacturers who have booked 
copper will doubtless sooner or later request producers to 
postpone deliveries, which will put producers in posses- 
sion of supplies. For the present, however, the market is 
likely to be made by consumers who are willing to resell 
and consumers who are still uncovered, which will restore 
equilibrium in a situation that had become distorted. 

What will happen after that, who now can say with as- 
surance? The one thing that can be pronounced with cer- 
tainty seems to be that in copper, as well as in the other 
metals, the period of wild speculation and inflation is 
over. This will be a blessing to all concerned—producers, 
manufacturers and consumers. Even will it be a good 
thing if prices recede to reasonably profitable levels. 


























Belgian Kiddies 


The stories that Mr. Hoover and his associates tell of 
the condition of the children of Belgium are heart-rend- 
ing. Hoover has given up two years of his time—and as we 
all know his is very valuable time—to the amelioration of 
their suffering. What pains Hoover a good deal is mani- 
festly that his countrymen have not backed him up as 
they should have done. It is not too late for them to 
make good. 

We appeal to mining engineers and to mining men 
generally to come forward and lead the way. It 
is up to them especially, for Hoover is a mining engi- 
neer—a California mining engineer—whose achievements 
have glorified the profession. They have got to make 
good. Never mind formalities, subscription blanks, ete. 
Simply send a check to Herbert C. Hoover, 120 Broad- 
way, New York, with a note that it is for the Belgian 
children. 

The mining industry has profited from the war as 
much as any other, probably more than most, for the 
steel, copper, zinc and lead mining companies have no- 
toriously paid large dividends. Mining engineers have 
participated in them. Let them now be generous. 

a 


‘The Development of the 
Small Mime 


A correspondent, evidently the developer of a small 
mine, writes us as follows: 

There is a stage in the mining industry and a necessary 
one; namely, after the discovery of mineral-bearing ground, 
the getting it in shape to be worth while to bring to the at- 
tention of capitalists. People like us would like to know what 
to do to put our properties in shape for engineering exami- 
nation. 

This letter might be answered in several ways and if 
referred to half a dozen authorities would probably bring 
forth as many different replies, several of which might 
contain suggestions of value to the writer of the letter. 
Not knowing the worldly circumstances of “people like 
us,” not knowing the character of the deposit the writer 
had in mind and not knowing exactly what he would pro- 
pose to do with the “attention of capitalists’ when ob- 
tained, the reply must assume certain premises. 

Presuming that “people like us” are prospectors with 
plenty of vitality but with little capital, with plenty of 
good common sense but with few strong financial friends ; 
presuming that the deposit is a vein or an outcrop of low- 
grade precious or base metal, and presuming that the 
capitalist is to be asked to become the financial partner 
or sole owner of the property, an answer may be attempted, 
but even with these comparatively simple conditions it 
will be unsatisfactory ; for there are no two prospects that 
are just alike, there are no fixed rules or methods of pro- 
cedure to be adopted, and circumstances will often point 
to the most logical course to pursue. 

The prospector who finds a cropping containing ore 
‘sufficiently rich and of such size as to warrant shipping 
from grass roots needs to look for neither friends nor 
capitalists. Such a fortunate individual might more ap- 
propriately ask how to protect himself against friends 
and capitalists, for under such circumstnaces they will be 
more likely to search for him than to be searched for. 

There are several ways of securing money on the sup- 
position that it is to be spent in the making of a mine; 
some of the ways are as crooked as a worm fence. There 
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are as many ways of selling a hole in the ground—ways 
that will not stand close inspection, notwithstanding the 
fact that they are often used and often succeed; but the 
capitalist of today whom our friend wishes to interest 
is one who must be shown before he makes an investment. 
We presume that our correspondent is neither the lucky 
one who has found a cropping of ore that may be shipped 
to the reduction works just as broken nor the dishonest 
one trying to sell a hole in the ground, but a legitimate 
searcher for ore who has found that which he believes will 
lead to something of importance. 

Our first suggestion to one who has found such a de- 
posit is to let it alone unless he has the courage of his 
convictions, unless he is willing to put in his own time 
on it and is willing to sweat blood in demonstrating that 
it is worth development. Unless he is willing to do this, 
and does do it, he had better not waste time setting his 
stakes, for the prospector of today is up against it unless 
he has something of real interest to show. In earlier 
days, when rich finds were more frequent, neighboring 
claims with small exposures and little work done could 
often be sold or financed upon the strength of adjoining 
property ; but conditions have changed, and the finds of 
the prospector of today are often far from any rich neigh- 
bor, where they must stand entirely upon their own merits, 
and without some commercial ore in sight or excellent in- 


_ dications of finding it, they will not be eagerly taken up. 


Having found something that is worth good hard work, 
our suggestion is to start that work at once at the most 
promising point where conditions permit and stick at it 
until it is impossible to go farther with the means at 
hand. Do not attempt to stake the whole country or cover 
the whole district, if a new one, with your claims. If you 
have been the first on the ground and have taken the 
best, leave some for the other fellow; let him have some- 
thing to work on. If he strikes pay he won’t hurt you, 
and his finding ore under a less favorably disposed sur- 
face may even help you. A large number of claims, if 
honestly held, means scattered and ineffective work, while 
a small number well located permits of the assessment 
work being concentrated at one or two points and the 
effective accomplishment of results. 

If your circumstances permit, do not stop when the 
annual assessment work is done, but keep digging as 
long as you can and then put in another round just for 
luck; don’t stop until you have ore in the bottom or ore 
in face. No matter how hopeful you may be, no matter 
how much interest you are ready to give up, a barren or 
hungry face will attract little attention. Scattered work 
over a large number of prospects makes a bad impression. 
It appears as though you had looked about everywhere for 
an oreshoot and had failed to find it. One shaft with 
something in the bottom is worth a dozen holes in leached 
vein matter. 

If you find something on the surface or underground, 
stick to it no matter where it leads or how crooked a hole 
it makes; follow the high-grade streak wherever it leads. 
Remember that you are prospecting—not mining. Your 
business is not to open the ground for economical mining, 
but to make the most extensive opening possible upon ore. 

Let your capitalist sink the vertical working shaft 
or run‘the long crosscut to reach your ore at greater depth. 
Many a good prospect lies idle today, not for lack of work 
done, but because the work was wasted on excavations 
that never reached the oreshoot. 
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Having done good honest: work, all that you could af- 
ford to do, and having found nothing but perhaps a still 
deeper belief in the merits of your find, we are at a loss 
for a method of securing capital. On the other hand, if 
you have found commercial ore and continue to find it 
as you sink or drive, the chances are that you will not have 
to seek capital; a real find advertises itself, and sooner 
or later one or more scouts from the many substantial 
mining organizations operating all over the United States 
will reach you. 

Should the scout not appear, because of your isola- 
tion, he or his employees may be reached by means of the 
addresses published in the professional directory in the 
Engineering and Mining Journal. Write a plain straight- 
forward letter telling what you have found. Do not ex- 
aggerate ; stick to facts, and let theories alone. If the first 
one turns you down, try again. If you have something 
that is worth while and you are able to tell what you have, 
you will find someone who will be interested. 


[| eile aiieatas ro oe 


| BY THE WAY 
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Cananea is probably the most prosperous camp in 
Mexico today. There are more people in this community 
than ever before, and many who have jobs are supporting 
others who have found no other means of keeping from 
starving. The Cananea Consolidated Copper Co. is run- 
ning full blast and is employing more Mexicans than 
ever in its history. Instead of paying them in paper 
currency worth about 1c. on the dollar, this company is 
paying its employees in coin, and there is more satisfaction 
and prosperity for Mexicans in this Americo-Mexican 
community than in any other part of their country. 
Many other places would be sharing in this unbounded 
prosperity if Mexico’s house were in order. There is 
much talk of late that the foreigner will no longer be 
permitted to exploit Mexico’s resources. If the foreigner 
does not supply the money required for developing these 
enterprises, who will? Mexico has been sucked dry by its 
bandits, politicians and generals, and such capital for 
the most part dares not return. The rank and file of 
the Mexicans will yet learn that the Gringo is their best 
friend, and before long they will be courting him to 
come back and bring his regular paydays and good times. 

& 

After standing trial twice for using the mails to de- 
fraud, Albert W. Freeman, promoter of the Hawthorne 
silver- and iron-mining ventures, pleaded guilty before 
Federal Judge Augustus N. Hand on Dec. 20 and was 
fined $3,000. Freeman was first convicted in March, 
1912, with Julian Hawthorne and Dr. William G. Mor- 
ton, for using the mails in the sale of the mining stock. 
Hawthorne and Morton served a year in the Atlanta 
prison, but Freeman, who was sentenced to five 
years, took an appeal and won it. “I only impose this 
sentence,” said Judge Hand, “because the Government 
has consented to it and because after years have passed 
and two trials have been held, a jury was loath to con- 
vict. I do not, however, consider this sentence adequate 
punishment, Mr. Freeman, for what you have done. In 
these indictments there is clear proof that representa- 
tions were made to the public which purchased those 
stocks that the money would go into the properties and 
no commissions would be paid, as would have been nec- 
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essary if the propositions had been underwritten in Wall 
Street. As a matter of fact, you had an underwriting 
agreement which provided on its face that you would be 
paid a large part of the money received as commissions. 
I think that under the circumstances it was a very ag- 
gravated case, and I cannot understand why the jury did 
not convict.” Freeman seemed not to be affected by the 
judge’s words and stepping forward briskly, peeled the 
amount of the fines from a roll of thousand-dollar bills 
and handed the money to Court Clerk Westervelt. 


A new member of the Toronto Standard Stock Ex- 
change was recently subjected to the ceremony of initia- 
tion, which, as administered by that body, not only 
furnishes a source of innocent merriment to the sportively 
inclined, but imparts to the neophyte a highly useful 
lesson. The victim received a telephone call from “Dr. 
Drinkwater” instructing him to sell 1,000 shares of “Con- 
tinental Porcupine,” a purely fictitious stock, at 15c. The 
sale was speedily effected, and other transactions in the 
stock followed during which the price steadily rose. Then 
came another call from Dr. Drinkwater, asking the broker 
if he had bought the shares according to instructions. 
The broker insisted that the order was a selling one, the 
supposed client growing exceedingly indignant and in- 
sisting on having the stock, which in the meantime had 
been bid up to 40c. After the new man ‘had been suffi- 
ciently impressed with the seriousness of the situation and 
the fact that he was up against a loss of several hundred 
dollars, all transactions in Continental were called off, 
the stock removed from the list and the victim informed 
that he was a duly initiated member and cautioned about 
doing business with unknown parties over the *phone. 

J. Parke Channing is one of our great mine operators 
who is intensely interested in the welfare of the men 
that work under his direction and who does for them 
with his right hand a lot of things that his left hand 
does not know. When Mr. Channing was a young man, 
engaged in iron mining in Michigan, a town in northern 
Michigan was named for him, an honor in which he has 
always felt a proper and pardonable pride, and naturally 
a great interest in the town. He has lately signalized 
this by giving to the railroad men of Channing a club- 
house. Speaking of this, the Daily Mining Gazette, of 
Houghton, Mich., makes the following graceful remarks: 
“Channing, a junction point, needs just such a building 
to serve just such a purpose as Mr. Channing plans. 
We call attention to this act by Mr. Channing because he 
is today a man of prominence and a man of wealth. He 
came here to the Copper Country from college and in 
his youth worked in our copper mines and in our iron 


mines. His great successes came afterward. Now he is 
looking about to do good things for his fellow men. And 
he remembers the towns of upper Michigan. Naturally 


he remembers the little town that was named in his 
honor. And, naturally, for him, he decided that a sensible 
practicable proposition like a good clubhouse would be 
more fitting than a monument done in bronze or iron 
or copper. Mr. Channing’s act is all the more to be 
commended because of the fact that the Copper Country 
has graduated any god’s number of millionaires, most of 
whom promptly forgot their old Copper Country and 
few of whom ever once think of remembering the old 
town of their origin or the beginning of their wealth.” 
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SpUenennesnuesveveneneeuesenseseeeeseneseneuneusesnenesnenneneseuseseeeesueneseeseseUUseeneeeUeEnenestenS 


Personals 


eaavesanasavscenscnsacasanaeaeseuensnanecnsnesangneausenecesnesenenevensenssenecsnangnsuscseessessenetts 


Will L. Clark was in New York for a short 
visit. 

J. T. Young has removed to Stoddard, Ariz., 
from Metcalf. 

John Gross is at Georgetown, Colo., on profes- 
sional business. 

E. W. Westervelt has changed his address from 
Ludwig, Nev., to 1545 St. Paul St., Rochester, 
mn: 


F. C. Schrader, of the Geological Survey, has 
returned from geological work in Nevada and 
New Mexico. 

Arthur P. Watt, metallurgist for the St. Louis 
Smelting and Refining Co., at Saint Francois, Mo., 
is in New York. 

—E. W. McMurray has been retained as general 
superintendent of the Rambler property, at New 
Albany, Wyoming. 

Dorchester Mapes has been appointed general 
manager for the Rambler Copper and Platinum 
Co., New Albany, Wyoming. 

J. L. Mauch formerly with Repath & Mac 
Gregor, Douglas, Ariz., as chief draftsman, has 
been in New York recently. 


E. J. Wallis will become manager of the Pacific 
Coast district of the Western Electric Co., with 
headquarters at San Francisco. 


William Spence Black has been placed in charge 
of the Ajax mine, Victor, Colo., which has been 
taken over by the Carolina Co. 


Julius Thielman, president of the Rambler Cop- 
per and Platinum Co., has retired from the ac- 
tive management of the company. 


C. A. Filteau has resigned as manager of the 
St. Lawrence Tale Co. to take the management 
of the National Mines, Ltd., Cobalt, Ont. 


Dr. H. M. Payne has returned from a _ busi- 
ness trip to the Pacific Coast and expects to 
be in New York until the middle of January. 


R. W. Pack, of the Geological Survey, has 
returned to Washington after an extensive study 
of the geology of the oil fields of California. 


A. T. Drysdale has been appointed superin- 
tendent of the Birmingham, Ala., plant of the 
United States Cast-Iron Pipe and Foundry Co. 


A. E. Wells, who was in New York before the 
holidays, has returned to Salt Lake City, where 
he will take charge of the Bureau of Mines 
Station. 


D. M. Liddell, consulting engineer for Merrill 
Lynch & Co., of Wall St., will leave for the 
middle west New Year’s day on a short pro- 
fessional trip. 


James H. Spencer, of Spencer & Waters, San- 
tiago, Chile, is in New York for a stay of about 
two months. His address will be in care of 
Remington-U. M. C. Co., Woolworth Building. 


George B. Butterworth sailed on Wednesday, 
Dec. 27, from New York for Venezuela, where he 
wili undertake the management of the South 
American Copper Syndicate, operating at Aroa. 


Howland Bancroft has returned to the United 
States after an extended absence in Bolivia and 
Chile. He will be at the Engineers’ Club, New 
York, during January, after which he will return 
to Denver. 


George F. Kunz addressed a meeting of the 
American Association for the Advancement of 
Science, at New York, Dec. 26, at the School of 
Mines, Columbia University, on the subject of 
“Preparedness.” 


E. H. Webb has resigned as superintendent for 
the Pittsburgh Crucible Steel Co., and under- 
took his new duties as superintendent of the 
Virginia Iron, Coal and Coke Co.’s blast fur- 
naces, at Roanoke, Va., on Dec. 15. 


Dr. George H. Ashley, a geologist in the service 
of the U. S. Geological Survey, has been granted a 
leave of absence to occupy the chair of geology 
in Vanderbilt University at Nashville, Tenn., 
during the absence of Prof. L. C. Glenn. 
Professor Glenn is engaged in private work but 
has not resigned his position at Vanderbilt, which 
he may resume next year. 


SLEGUEUESAELUSUOUSOREACUSTSEUSEACSOOSEOOSUOUOOHCOSOCOUOSUOOEOOROOELOROOEEOOURORECORESRECRESEEOOSRSESEOSNOEOGS 


Obituary 


anaveueuensnenusuauevosenenenssesessusseussesecssnsesssnsesuseoceusneoeseseceseovavocsseneensssvovscavenez 

Williard Gray, M. P. for London since 1915, 
when he was elected by acclamation following the 
death of Major Beattie, died at London, Ont., Dec. 
12, 1916, following a long illness from Bright’s 
disease. He was 54 years of age. He was born 
in Newcastle, Ont. He had held many offices of 
trust in the conservative party in London, and 
had a rcuputation as a most successful worker. 
He leaves a wife and one son. Mr. Gray was 
president of the Dominion Oil Co., president of 
the Maple Leaf Oil Co., of Coalinga, Calif., and 
was connected with a number of other concerns. 


John Roberts Mitchell, a mining engineer well 
known and highly respected throughout the West, 
was attacked by heart disease while examining 
mining property in Arizona, and just lived to 
reach his home in Denver, where he expired on 
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Dec. 16, 1916. Mr. Mitchell was born in Corn- 
wall, England, in 1856, had considerable experi- 
ence in diamond mining in South Africa but has 
been in America for the last 35 years. His most 
notable positions were: Superintendent of the 
Dolores mine, Chihuahua, Mexico, and superin- 
tendent of “Alaska Gold,” then known as the 
Alaska Perseverence. The latter mine was de- 
veloped by Mr. Mitchell, who erected the Perse- 
verence mill and profitably treated the ores for 
several years. Mr. Mitchell is survived by a 
wife and son, a brother in Rhodesia and by two 
sisters. 


Societies 





2 
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Northwest Mining Association will hold its con- 
vention in Spokane, Wash., on Feb. 19 to 25, 1917. 
This will be an important event for the mining 
men of the Northwest, many coming from the 
Northwestern States and from British Columbia 
and Alaska. 


The Faraday Society—At the 80th meeting of 
the Faraday Society held in London on Nov. 8, 
1916, the general subject of refractory materials 
was considered. Dr. J. W. Mellor spoke on the 
subject of “The Texture of Firebricks.’’ Prof. 
W. G. Fearnsides on “The Application of Petro- 
graphic Methods to the Study of Refractory Mate- 
rials.” Dr. P. G. H. Boswell read a paper on 
“Refractory Sands.” Several other papers rela- 
tive to the subject were read also. 


The Colorado Metal Mining Association will 
hold its annual meeting at Denver, Jan. 9, 10, 
11 and 12, 1917. At that time a meeting of 
the tungsten producers of the United States will 
be called for the purpose of formulating a definite 
plan for concerted action in all matters affecting 
the industry, and particularly to unite in an 
effort to secure as early as possible favorable 
action on the part of the proposed tariff com- 
mission in behalf of a duty on tungsten ores 
and its products. 


American Institute of Mining Engineers, Utah 
Section, held their annual meeting at the Utah 
Hotel, Salt Lake City. The officers elected for 
the ensuing year were: Chairman, C. W. Whitley ; 
vice-chairman, William Wraith, and: secretary- 
treasurer, Ernest Gayford. Papers by J. M. Cal- 
low, entitled ‘‘Notes on Flotation, 1916,” and by 
Irwin Wilke, entitled “The Manufacture and Use 
of Sulphuric Acid’ were presented. An address 
was also made by Major Westly King on ‘‘Mili- 
tary Conditions on the Mexican Border.” Attend- 
ance at the meeting reached about 100 members 
and guests. 


University of Ilinois—The senior mining engi- 
neering students, under the direction of Profes- 
sors H. H. Stoek and E. A. Holbrook, have com- 
pleted their annual inspection trip. This year 
the trip included an inspection of the State Mine 
Rescue Station at Springfield, Ill., the lead smel- 
tery at Collinsville, Ill., and the Laclede byprod- 
uct coking plant at St. Louis Mo. From here 
the party established headquarters in Flat River, 
Mo., and spent several days visiting the lead 
mines and mills in the district. A side trip was 
made to the old ‘“‘Mine La Motte,”’ which is being 
rejuvenate by modern’ methods. Afterward 
several of the large coal mines in southérn Illinois 
were inspected. 


Geological Society of America—At the Albany 
meeting of this society George Otis Smith, Direc- 
tor of the U. S. Geological Survey, said that 
geologists who accept professional work involv- 
ing appearances before courts in favor of a liti- 
gant are in danger of lowering the _ scientific 
standard of their profession. Dr. Smith pre- 
dicted that the day is not far distant when the 
court will summon its own expert witnesses and 
compensate them for telling the whole truth and 
not that part of the truth which favors one party 
to a suit. Dr. Smith’s subject was “‘Geology and 
Public Service.” He appealed to geologists as a 
professional class, not only to make their science 
more human but to humanize themselves. He 
declared it to be his beliet that the geologist is 
well qualified by special training to serve society, 
not only as a professional adviser, but to take 
a larger part as a citizen. 


American Association for the Advancement of 
Science held two joint meetings at New York 
during Christmas week with the American Elec- 
trochemical Society, one on Dec. 27, and another 
on Dec. 28. The first meeting was for the con- 
sideration of a symposium on “The Structure of 
Matter,” at which several well-known authorities 
explained their views. At the meeting of the 
second day various subjects were discussed. On 
Friday evening, Dec. 29, the engineering section 
of the society held a meeting by invitation of 
the American Society of Civil Engineers, Ameri- 
ean Institute of Mining Engineers, American 
Society of Mechanical Engineers, and the Ameri- 
can Institute of Electrical Engineers at the 
United Engineering Societies Building. The sub- 
ject discussed was the relation now existing and 
that which should exist between men of pure 
science and their brothers of the engineering 
professions. 

Michigan College of Mines—Manager E. W. 
Walker, of the Mass Consolidated Mining Co., 
president of the Alumni Association of the Michi- 
gan College of Mines, yesterday gave out the list 
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of nominees reported to him recently by the nom- 
inating committee of the association. These nom- 
inees probably will be elected at the coming 
annual meeting. They are: President, W. H. 
Schacht, assistant to the general manager, Copper 
Range Co., Painesdale, Mich.; vice-president, 
John Knox, general superintendent, Calumet & 
Hecla companies, Calumet; treasurer, H. T, 
Mercer, chief engineer Champion Copper Co., 
Painesdale; secretary, James Fisher, professor 
of mathematics, Michigan College of Mines, 
Houghton. Members of the board of managers, 
John L. Harris, general manager. Hancock Con- 
solidated Co., Hancock; A. H. Floeter, chief en- 
gineer, Mohawk and Wolverine companies, Kear- 
sarge; W. B. Pattison, general superintendent 
Breitung-Kaufman mines, Negaunee; S. Russell 
Smith, superintendent, Ahmeek mine, Ahmeek. 
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Industrial News 


Venegas F. Aguiles, School of Engineering, 


Lima, Peru, requests catalogs of mining and 
milling machinery. These should be addressed 
to him as above. 


The Layne & Bowler Corporation, of Los An- 
geles, recently supplied an electrically driven 
sinking pump, on a hurry order, for the Tom 
Reed Gold Mines Co., at Oatman, Ariz. 


Wood Drill Works, of Paterson, N. J., has 
just placed a new self-rotating hammer drill on 
the market. The drill automatically cleans the 
hole. If by chance the air going through the 
steel is not enough to clean the hole by pressing 
down on the button at the top of the chest the 
full pressure of air is directed to the drill point, 
cleaning the hole of all cuttings at once. By 
releasing the button, the drill starts automatically. 
One of the advantages claimed for this drill is 
the absence of piston breakage, and another is, 
that no collars are required on the steels, elim- 
inating a great deal of the blacksmith trouble 
and expense. The steel only requires to be cut 
off squarely and tempered. and pushed up against 
the anvil block of the drill. 
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Trade Catalogs 


Portable Electric Drills, Reamers, Grinders. 
The Van Dorn Electric Tool Co., Cleveland, Ohio. 
Catalog. Pp. 50; 3144x8% in.; illustrated. 

Storage Battery Trucks. The Jeffrey Mfg. Co., 
974 N. Fourth St., Columbus, Ohio. Bulletin No. 








ts 


200. Pp. 8; 6x9 in. ; illustrated. 
Giant Fuel Oil Engines. Chicago Pneumatic 
Tool Co., Fisher Building, Chicago, Ill. Bulletin 


34-W. Pp. 28; 6x9 in.; illustrated. 

Jeffrey Arcmaster and Solenoid Switch. The 
Jeffrey Mfg. Co., 974 N. Fourth St., Columbus, 
Ohio. Bulletin No. 204. Pp. 4; 6x9 in.; illus- 
trated. Describes new devices designed to elim- 
inate the burning of contact fingers and arc 
deflectors of the controller. 

Boyer Railway Speed Recorder. Chicago Pneu- 
matic Tool Co., Fisher Building, Chicago, Il. 
Bulletin No. 263. Pp. 28; 6x9 in.; illustrated. 
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: Assessments 


a 
= 
= 
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Company )} Deling.| Sale Amt. 








Century Gold, Utah 
Eagle Mtn., Ida....... 
East Hercules Ext., Ida. 


Alta T. & Trans., Utah...... Jan. 6jJan. 2530.01 
MING TIN 06.6. 0:55 6 05000 Dec. 9jJan. 9] 0.001 
Blue Point M. & M., Utah..jJan. 2}Jan. 15] 0.0025 
DOU sco cvsccceceece Jan. 8jJan. 30} 0.02 
Caledonia, Nev............. Jan. 9}Feb. 32] 0.05 
Carbonate Keystone, Utah. .}]Dec. 14/Jan z 0.01 

0. 

0. 


Ely-Gibraltar, Nev... . 








Sliver Pick, NeV........0.0. 
Slavonian, Ida............. 
Southwestern Miami, Ariz... bee be ok 
TUNG: DRIED, oicle.s dececess. Dec. 22\Jan. 13 
I EID 5-9 6a gssia oe. 050°% ls 
Utah Bellevue, Utah........|/Dec. ° 
SY kg ob oigie' ss cg Jan. 6\Jan. 22 
Wallace M..M. & R.,Ida...|Dec. S8/Jan. 8 
West Div, Nov.............'Dee 24\Feb. 13 


The publication of this table will be discontinued after 
Dec. 30, 1916. 





% 
pT a 0.003 
| RS es 9} 0.001 
Four Timbers, Ida......... . 2} 0.002 
NG IS so tad 519-0 can 4 a8 Dec. 22\Jan. 16] 0.005 
Idaho & Los Angeles, Ida....j/Jan. 12/Feb. 9] 0.005 
GI 6 6 pois 0 bc0in soa ese 3. - _.9| 0.01 
Independent, Ida...... . 13] 0.01 
Iron King, Ida......... ae 9} 0.001 
Mayflower, Ida............. 25] 0.005 
Nevada Stewart, Ida........ 8} 0.003 
1 a eRe b - 11] 0.002 
North Franklin, Ida........ cc. ¢ . 22] 0.005 
O.K. Extension, Utah. ...?..|Dec. 21|/Jan. 10] 0.0025 
Old Veteran, Ida...........]J Jan. 6\/Jan. 27) 0.002 
IIT 6.5 set oo a7 410.06 aL. 5 Jan. 9/Jan. 30) 0.05 
LS ere ere Jan. 8/Jan. 31) 0.02 
Rarus M. &S., Utah....... Dec. 16|/Jan. 4) 0.00075 
Reindeer Queen, Ida........ Dec. 16/Jan. 22) 0.005 
Savage, Nev.......... ....jJan. 5/)Jan. 29] 0.02 
Secret M. & M., Utah...... Dec. 21\Jan. 10) 0.0075 
Sierra Nevada, Nev........ Jan. 4/Jan. 25) 0.10 
Silver Dollar, Utah......... Dec. 31\Jan. 15 — 

0. 

0. 

0. 

0. 

0. 

0. 

0. 

0. 
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SAN FRANCISCO—Dec. 22 


Transportation for the Darwin District may be 
improved. The Darwin Development Co. has made 
a preliminary survey between Darwin and Keeler. 
It was found that the distance of about 26 mi. 
by wagon road must be increased in order to se- 
cure a 5% maximum grade over which an in- 
dustrial railroad may be economically operated. 
It is believed that such grade can be secured in a 
distance of 32 mi. The entire district has de- 
veloped rapidly in the past year and a number of 
mines would be enabled to make much more ad- 
vancement toward profitable commercial production 
with the advantage of shipping facilities that 
could be provided by a small railroad system. But 
the Darwin Development Co. is the only operator 
and owner having a production warranting an 
interest in such an undertaking. Many of the sil- 
ver-lead and copper ores of the district could be 
shipped with economic transportation rates. It 
would thus be profitable to mine on a small scale 
and give to the small owner and leaser a chance 
for development looking to-larger production. The 
Darwin Development Co. has not announced inten- 
tion of undertaking the railroad construction, but 
has been gathering data on this subject through 
its consulting engineer, F. W. Weekes, and C. L. 
Ray, chief engineer of the company. 


Ventilation in Metal Mines is discussed in Bulle- 
tin 3, issued by the State Industrial Accident 
Commission. Suggestions are offered regarding 
the prevention or overcoming of difficulties that 
are often encountered. Results of poor ven- 
tilation coming under the notice of the U. S. Bu- 
reau of Mines are discussed, and one case is cited 
of a mine that produced approximately 1,000 tons 
of ore per day at a cost of $1,000. The labor cost 
was about $750. On account of poor air and 
heat in one part of the mine it was estimated 
that miners put in only one-half of their time in 
effective work, producing 300 tons, where 600 
tons could have been extracted had conditions 
been normal, or increasing the total to 1,300 tons 
per day, and reducing the labor cost from 75c. 
to 57.7c. per ton. Numerous cases were noted 
where muckers were overcome by powder gases 
from the muck pile. In several large mines it 
was noted that in opening new levels, drifts 
were run as far as 1,000 ft. before raising to 
the level above. The causes of vitiation and pol- 
lution of mine air, effect of impure air on men, 
and heat and humidity are also discussed. Natural 
and mechanical ventilation of dead ends are also 
presented briefly and suggestions offered as to best 
method of ventilattfon. 
cured without cost by application to the commis- 
sion at 525 Market St., San Francisco. 


Codperative Mine-Safety Work of the State In- 
dustrial Accident Commission and the U. S. 
Bureau of Mines will continue under the direction 
of H. M. Wolflin, who will act as mining engineer 
for the Bureau of Mines and as chief mine inspec- 
tor for the Industrial Accident Commission. The 
arrangement being practically the same as_ that 
under which Mr. Wolflin’s predecessor, Edwin 
Higgins, had been working, with the exception 
that it is understood that more time is to be spent 
on investigative work than has been possible in 
the past. The mine-safety work in California 
has grown to large proportions and at the close 
of 1916 it appears to be doubtful if the work of 
inspection can be adequately carried on by the 
present force. It is not improbable that the 
services of an additional inspector may be re- 
quired next year. The appointments are made 
from the eligible list of state civil-service men 
who passed the examination of two years ago. 
At that time it evidently was not foreseen that 
should a vacancy occur in the position of chief 
inspector, such vacancy might not be easily filled 
from the eligible list of metal-mining engineers. _ 
This condition arose upon the resignation of Mr. 
Higgins at the end of October and had not Mr. 
Wolflin been desirous of returning to California, 
there could have been no satisfactory appointment 
urder the rule which governed at the initial 
organization of the codperative work. The com- 
plete and satisfactory organization of the mine- 
safety work of the Industrial Accident Commis- 
sion in codperation with the Bureau of Mines, 
will not be accomplished until there is provided 
a system of examination that will make mining 
engineers, who successfully pass the examination 
for the position of inspector, eligible to the posi- 
tion of chief mine inspector. The state civil- 
service examination now reaches only to the point 
of capability for the position of inspector in the 
field. It would be an easy matter and an effec- 
tive plan to make two grades: The position of 
inspector in the field and an advanced grade 
which places the man who stands highest in the 
active list of inspectors employed, eligible to 
the position of chief mine inspector. If some 
such method as this be carried out, it will not 
only satisfy the mine owners that they will not 
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be subject to unsatisfactory changes in the per- 
sonnel of the department, but will give the field 
men an incentive to more ambitious effort. And 
it will take the method of appointment entirely 
out of any possible contact with, or submission to, 
political influence. 


DENVER—Dec. 21 


Rockfall at Independence Mine about midnight 
on Dec. 12 was for some time thought to be an 
earthquake but Victor residents learned the next 
day that it was only a heavy rockfall in one of 
the oldest workings of the Independence. Nobody 
was injured. 


Tungsten Reduction Works have been under 
consideration for some time by the independent 
milling companies, such as the Rare Metals Ore 
Co., operating at Rollinsville, and the Boulder 
Tungsten Production Co., at Stevens. These con- 
cerns hope to have reduction departments in com- 
mission before long and to produce commercial 
forms of tungsten and its compounds. The camps 
of Nederland, Lakewood and Stevens are active, 
although they have dropped the feverish activity 
of a year ago. 


Labor Strike at Leadville is believed to be 
indefinitely postponed by recent action of the 
principal mine operators who have granted the 
following wages, effective Dec. 1: Men heretofore 
receiving $3.30 will now receive $3.50; those 
formerly paid $3.85 will now earn $4; while men 
who have been paid $4.40 will now receive $4.50. 
This is not a uniform advance but it is really a 
raise of 50c. over the wages that prevailed prior 
to last April when a uniform advance of 10% 
was made owing to the high price of spelter. 


Smuggler Mine at Aspen which produced fabu- 
lously rich ore in the nineties—ranking in fame 
with its neighbor, the Mollie Gibson—has been 
afire for years. Orebodies of the district are 
in a carbonaceous, shaly limestone that fires 
spontaneously. All efforts to suppress this fire 
have failed. and’ for years past operations in the 
mine have been conducted at great handicap. 
The heat in the workings has been intense. Two 
weeks ago miners on the 1,800 level unwittingly 
tapped a strong water course that quickly flooded 
the workings, the men barely escaping with their 
lives. The electric mine pumps were promptly 
drowned. Manager Anderson of the company that 
leases the mine looks upon the accident as a 
disguised blessing and is content to permit the 
workings to remain flooded long enough to com- 
pletely extinguish the fire before he attempts 
unwatering. 


“Dividends” is the glad word among mine 
owners this holiday season. Disbursements that 
have been declared by Colorado companies are 
too numerous to give a complete list but among 
the important ones were the Portland at Victor 
and the Yak at Leadville. Beside the regular 
3% quarterly disbursements by the Portland com- 
pany, there was recently issued an extra dividend 
of 2%. The year’s profits to stockholders 
amounted to $420,000 and all of this was paid 
out of earnings that accrued prior to March, 1915. 
The Yak Mining, Milling and Tunnel Co.—of 
which some of the principal stockholders are 
Walter W. Davis, Harry C. James, John C. 
Mitchell, Myron T. Herrick and the estate of 
James B. Grant—has, in addition to its regular 
quaterly dividends of 7%, declared a Christmas 
present to its owners of a round 50%. The com- 
pany being capitalized at $1,000,000, the year’s 
distribution amounts to $780,000. The bulk of 
this extra dividend was made possible by the 
action of Manager Davis in withholding his 
silver bullion from the market until the price 
reached the recent high points. 


Radium Is Being Produced in Denver by the 
Schlesinger Radium Co., using a _ secret proc- 
ess that is said to be superior to that devel- 
oped by officials of the U. S. Bureau of Mines and 
publicly announced last winter. Several former 
attaches of the Federal bureau are connected 
with the new company which has office and lab- 
oratory at 2001 East Colfax Ave. in the Capitol 
Hill residence section; the works are at 1045 
Tejon St. on the west side, convenient to rail- 
road trackage. The laboratory site was selected 
with the object of securing as great isolation as 
possible from vibrations and other disturbing 
influences that prevail in the manufacturing part 
of the city. The building has three stories, each 
with a particular department. Although com- 
pany is not fully under way, the production of 
radium averages, at present, about $1,000 worth 
per day. The U. S. Government is reported as 
owning 560 mg. of radium bromide that was 
manufactured in its Denver plant prior to its sale 
to the Pittsburgh Radium Co. The Government 
has deposited its radium material at the School 
of Mines in Golden, the new home of the Colorado 
branch of the bureau. 
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BUTTE—Dec. 22 


Tuolumne’s Discovery in its Main Range prop- 
erty continues to be the mining sensation in 
Butte. Total width of vein formation is given at 
132 ft. and about 50 tons per day is being taken 
out in the development work on the 700 level. 


Natural Gas Fuel for Anaconda Smelteries is 
in prospect. According to report, Anaconda has 
acquired control of the Montana Canadian Oil 
Co., owning a large producing well near the 
international boundary and will pipe this gas 
to Great Falls and Anaconda for use in its 
reduction plants, as well as for domestic pur- 
poses. The gas, it is stated, will first be piped 
to Great Falls—about 75 mi.—and is expected to 
make an important saving in fuel expense for 
that plant. Several hundred miles of piping will 
be required if the project to carry the pipe lines 
to Anaconda and Butte is carried out. 


Fourth Section of Zinc Refinery at Great Falls 
will not be started until about Jan. 1 and the 
fifth section about two weeks later; this change 
of dates in starting was caused by delay in 
the receipt of electrical equipment for the sub- 
station. The three sections that are now in 
operation are doing better work than was an- 
ticipated. Last Saturday, Dec. 16, 95 tons of 
zinc were made in the three sections, a record- 
breaking day so far. This 190,000 Ib. of the 
superior electrolytic brand is bringing a good 
premium over the regular price of ordinary spelter. 
When the plant was planned, it was anticipated 
that its capacity would not exceed with all five 
sections running, 6,000,000 Ib. of zinc per month 
or 72,000,000 lb. per year. Saturday’s output was 
at the rate of over 100,000,000 lb. per year. 


Mineral Output of Montana was valued, in the 
annual report of State Mine Inspector W. B. 
Orem at $141,000,000 for this year, an increase 
of $51,852,862 over 1915. “Without the slight- 
est desire to belittle any other industry,” says 
the report, “it is of interest to note that min- 
ing tops any other two industries combined in 
Montana. Figures show that the value of the 
mineral output for 1916 exceeds that of farm- 
ing and stock-raising combined by $30,000,000. 
The Butte district alone, with its less than four 
square miles, produces more in mineral value 
than all the farm lands of the huge state com- 
bined, produce. The mines, mills and smelteries 
of Montana, not including the coal mines, give 
direct employment to 28,000 persons, the high- 
est paid laborers in the world. Two-thirds of 
the state’s output comes from the Butte dis- 
trict.” Commenting on the old prejudice that 
existed in former years in the rural district 
against Butte and the mining industry, the re- 
port says: “It used to be argued by the resi- 
dents of the cow counties that the big mining 
companies dug out the metals, sold them and 
sent all the proceeds East to enrich wealthy stock- 
holders. Such is a long way from the truth. 
The facts are that for every three dollars taken 
from the ground in Montana in the form of 
mineral wealth, two dollars remain in the state 
and from $50,000,000 to $100,000,000 are paid 
out by the mining companies of Montana each 
year for labor and supplies. The mining cen- 
ters of Montana are the greatest consuming dis- 
tricts. The City of Butte alone with its 100,000 
inhabitants consumes as much as other cities of 
double that size. Hay, grain, fruits, meats, dairy 
products pour into Butte in wholesale quantities 
from the Montana farms and valleys.’”’ The re- 
port states that 18,500 men work in and around 
the mines of the Butte district and of this 
number 14,500 work underground and 4,000 in 
the mills and on the surface. The payrolls for 
the year averaged over $2,000,000 per month for 
the men employed in the mines alone. This 
does not include the payrolls at the reduction 
works in Anaconda and Great Falls. 


Growth of the Zine Industry in Montana is 
touched upon in Mr. Orem’s report as follows: 
“The amazing growth of the zinc industry in 
Montana in recent years is such as to require 
special mention. The zinc eutput in 1915 
amounted to 10,500,000 tons of ores and in 
1916, 26,000,000 tons. Copper has been the ma- 
jor industry in the state for years and still is, 
but zine is coming fast and may yet rival cop- 
per. The principal feature that has boosted the 
zine industry in Montana is the new method of 
treating the different ores. From the showing 
of the last year, Montana will yet be the largest 
producer of zinc in the United States. During 
the fall of the year 1915, the Anaconda com- 
pany started the mining of zine ores, the ac- 
tual hoisting of which however was not well 
under way until the year 1916. The principal 
mines now being worked for zinc ores are the 
Poulin, Lexington, Alice, East Colusa, and the 
Emma. Besides these zine ore will be mined in 
the Gray Rock, Badger State, Pilot Butte, Moon- 
light, Original, Belmont and High Ore mines. 
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During the first nine months of the year 1916, 
only 50% of the zine ore hoisted was treated 
at the small plant at Anaconda. The remainder 
was stacked up on the surface at the mines. 
The shipment of these stock piles was started 
in October when the zinc concentrator at Ana- 
conda and the electrolytic zinc plant at Great 
Falls were put into commission. At present there 
are 725 men employed by the Anaconda Copper 
Mining Co. in the mining and development of 
zine ore. This number will be greatly increased 
during the coming year. Ground was broken for 
the Great Falls electrolytic zinc plant in De- 
cember, 1915. The first unit was put into op- 
eration early in September. The zinc produced 
is extremely pure and assays 99.95% zinc. The 
gt when operating at capacity will use 35,- 
000 hp.” 


SALT LAKE CITY—Dec. 22 


Enlargement of Garfield Smeltery—practically 
doubling the capacity—will, it is expected, be 
completed during the autumn of 1917. The capac- 
ity is to be 6,000 tons of ore daily, as compared 
to an original capacity of 2,500 tons, already 
somewhat increased. Power line facilities needed 
for the operation of the enlarged plant are being 
added to. For the use of its working force— 
numbering approximately 1,500—the company is 
building a large central bath house, with lockers, 
etc., provided free of charge. A community re- 
frigerating plant for employees also is to be built. 


Utah Leasing Co., which is meeting the problem 
of the treatment of the low-grade dumps of the 
old Cactus mine at Newhouse in Beaver County, 
expects to have the capacity of its mill increased 
to 850 tons daily by the middle of February. The 
plant began operation a little over a year ago 
and has been treating 600 tons a day. There are 
about 1,000,000 tons of ore on the Cactus dumps 
and at the rate of 850 tons daily, this ore will 
furnish material for the mill over a period of at 
least four years. The dumps carry about 0.7% 
copper. The saving so far made is stated to have 
been satisfactory to the company, and it is thought 
the new equipment and added capacity will make 

ssible a better extraction and larger profit. 
Flotation is used. : 

Starting of Pacific Mill in American Fork Cafion 
—instrumental in bringing better power facilities 
to the district—marks important progress for the 
mines in the cafion. The Utah Power and Ligh’ 
Co. has extended a power line from its Snake 
Creek power plant over the divide to the Pacific 
and Dutchman mines. As well as furnishing 
power for the new mill, the new line will provide 
electricity for driving compressors at various other 
properties in the district. The Pacific mill itself 
—built by the Fissures Exploration Co., lessees— 
with a rated capacity of 50 tons daily, which can 
be easily raised to 75 tons, will materially in- 
crease shipments from the cafion. The Pacific 
mine is the largest shipper there, and recently 
marketed two cars of ore running well in copper 
and silver, from operations carried on by the Fis- 
sures Exploration Co. A short time ago an initial 
dividend of $8,000 was paid by the Pacific mine 
from royalties. 


Dividends from Utah Mines in 1916, amount- 
ing to $24,404,430, show an increase of almost 
$14,000,000 over 1915, which with $10,025,000 
held the record in a period of fifty years. 
Twenty-one names helped to make up the total 
in 1916. There are five new names in the list 
of mines beginning payments this year and the 
last. The Cardiff operating in Big Cottonwood 
Cafion paid an initial dividend of $125.000 last 
year, and this year, $375,000. The Lakeview 
Mining, beginning work last year on Promontory 
Point, not far from Ogden, paid $59,000 in 1915, 
and $65,000 this year, chiefly from zine ore, and 
some lead. The South Hecla at Alta in Little 
Cottonwood Cafion made its first payment this 
year, amounting to $39,525. The Pacific Gold a 
short time ago paid $8,000, its first payment. 
The Utah Metal and Tunnel at Bingham, open- 
ing a large new body of ore and consolidating 
with the Bingham-New Haven—a familiar name 
on the list—in August of 1916 paid $342,470. 
The entire list comprises the Cardiff, Centennial- 
Eureka, Chief Consolidated, Eagle & Blue Bell, 
Eureka Hill, Gemini, Grand Central, Iron Blos- 
som, Horn Silver, Judge, Lakeview, May Day, 
Mammoth, Pacific Gold, Silver King Coalition, 
Silver King Consolidated. South Hecla, Utah 
Consolidated, Utah Apex, Utah Metal and Tunnel, 
and Utah Copper. 


WALLACE, IDAHO—Dec. 21 


Tungsten Resources of the Coeur d’Alene have 
been studied for certain interests for about a year 
and a half by Chester T. Kennan, a mining engi- 
neer of Colorado, who took up his residence in 
Murray about the time the tungsten excitement 
was at its height and manifested much interest in 
that metal, which is found as scheelite in conjunc- 
tion with the gold ores of the North Side. There is 
probably not a gold prospect within a radius of 10 
mi. of Murray that he has not visited and thor- 
oughly inspected. His investigations have been 
followed by the purchase of a large group of 
claims on both sides of Trail Creek and a con- 
siderable number of men are now employed in 
preliminary work upon them. Mr. Kennan is still 
negotiating for additional property, and for that 
reason declines to outline his ultimate plans. The 
property he has acquired has been held for years 
for its gold content, but it is believed that Mr. 
Kennan has also found the tungsten content in- 





teresting. Associated with Mr. Kennan are E. J. 


Roberts, of Spokane, and mining men of Salt 


Lake City and Denver. 


GOODSPRINGS, NEV.—Dec. 20 


Important Zinc Discoveries have been made 
this year in the Yellow Pine district in the Root 
and the Sultan mines, and at the north end of the 
property of the Yellow Pine Mining Co., a new 
zone was opened disclosing important orebodies. 
The Bullion mine in this camp was sold to a 
Salt Lake syndicate for $50,000 by Yount & Fayle. 
Among other new companies now operating in the 
district are the Yellow Pine Extension, Dawn 
Mining Co., Bill Nye Mining Co., etc. In the 
copper-gold-platinum section, the Boss mine 
opened new and larger orebodies, and the Oro 
Amigo has discovered ore similar to that of the 
Boss mine. 


HOUGHTON, MICH.—Dec. 23 


Franklin’s Increased Production is expected to 
reach its high mark by, about Mar. 1, when the 
company’s output is planned to be 1,300 or 1,400 
tons of rock per day from the Allouez conglom- 
erate. This will be an increase of approximately 
one-third, as the mine now is averaging nearly 
1,000 tons daily. Franklin’s increase in rock 
output will result in a corresponding decrease in 
cost per ton because of greater efficiency under- 
ground. The management has established two 
economies that other mines are likely to copy. 
One is the scheme of running as many as eight 
machine drills in a row, all supervised by one 
expert. Another is a method of handling foot-wall 
rock first and “caving” the hanging. The latter 
is not new, except as applied to Franklin, but it 
works out admirably as regards this peculiar 
formation—the Allouez conglomerate. Another 
feature of the rock handling is a system of tram- 
ming haulage which uses an endless rope. The 
bunching of machine drills pleases the miners, 
who like company in their work and it saves on 
supplies. 


ISHPEMING, MICH.—Dec. 23 


Shaft Accident caused by crosshead freezing 
to the guides at the Holmes mine near Ishpeming. 
Three men were instantly killed and three others 
seriously injured on Dec. 14, when one of the 
buckets in the shaft dropped. The six men were 
going to their work of shaft sinking and stopped 
at the first level to turn off the air that had 
been used to blow out powder and gas fumes. 
When they rang to be lowered again the bucket 
and crossheads did not move. The upper cross- 
head had become fast to the runners because of 
heavy frost. The rope coiled on top until the 
weight caused the crosshead to become loosened. 
The bucket then dropped 108 ft. to the bottom of 
the shaft. The shaft is about completed. Only a 
few feet remained to be sunk. Drifting is to 
start soon. It was hoped the work would be 
finished without an accident, many precautions 
having been taken to make the work safe. A 
second crosshead was added two weeks ago, to 
insure greater safety. 

Lake Shipping Season Ended on Dec. 13. 
From figures already been compiled, the total 
shipments are indicated to have been 65,116,288 
tons—over 15.000,000 tons in excess of the record 
year of 1913. Few vesselmen, men or mine 
operators believed that the lake fleet would be 
able to transport as much as 65,000,000 tons in a 
single year, but there were some who were 
optimistic from the outset and believed that that 
figure could be reached under favorable condi- 
tions. The all-rail shipments amounted to about 
1,000,000 tons; in 1915 it was 960,000 tons. The 
shipments by ports for 1916 were as follows: 
Duluth, 21,837,849; Superior, 12,787,086; Two 
Harbors, 10.735,852; Ashland, 8,057,813; Mar- 
quette, 3,858,092; Escanaba, 7,849,596; total, 
65,116,288 tons. Of the total amount moved, 
about 30,000,000 tons came from the mines 
of the Oliver Iron Mining Co., the ore sub- 
sidiary of the United States Steel Corporation. 
There is no doubt but that the 1917 shipments 
will be in excess of this year’s movement, as 
plans are already being made to beat all records 
next year. The railroads will have more cars; 
there will be more boats operating; and there 
will be more ore in stock at the mines. Many 
nhew underground and openpit mines are being 
developed, the advance in the price of iron ore 
causing a big stimulus. Never before did the 
outlook for the industry appear more promising. 


HIBBING, MINN.—Dec. 21 


At Chisholm, orders have been received at the 
headquarters of the Oliver Iron Mining Co. to 
proceed with the stripping of the Glen mine 
and the Burt and Bliss properties (the Hartley 
mine). The appropriation, which has been al- 
lowed by the Steel Corporation, calls for the 
removal of 1,500,000 cu.yd. of overburden at 
the Hartley mine and 1,000,000 cu.yd. at the 
Glen mine. It is the intention to push the work 
at both these mines so that they will be on the 
producing list in the spring. 


In the Hibbing district, another big stripping 
job has been started near Carson Lake. This 
property is known as the Smith mine and it is 
the intention to be ready to ship ore next sea- 
son. Another mine that started shipments this 
year is the Kerr. To haul the ore from this 
pit it was necessary for the Duluth, Missabe 
and Northern R.R. to build a trestle over a mile 
long. 
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Some sales of iron ore for shipment in 1917 
have been made at an advance of $1.30 a ton. 
This would make the price of Mesabi bessemer 
$5.50 a ton and Mesabi nonbessemer $4.85 
ton. The companies, which sell their ore, how- 
ever, will not reap the benefit of the entire in- 
crease as the lake rates for transporting ore have 
been increased about 50c. a ton and other ad- 
vances must be deducted from the net increase 
in the price of the ore. A sale of ore amount- 
ing to 185,000 tons is reported to have been 
made at an advance of $1.50 per ton. The ad- 
vance will be welcomed by the companies some 
of which have been operating at a loss or nearly 
so during the lean years they have just passed 
through, and it will compensate them for the 
increase of wages they will have to contend with 
in addition to the increased cost of their sup- 
plies and other mining expenses. 


Important Change in Lease, pratically amount- 
ing to a sale on the installment plan, is being 
considered by the Higgins estate and the Oliver 
Iron Mining Co. The Higgins property, which is 
owned by the heirs of ex-Governor Higgins and 
his sister, Mrs. Frank Sullivan Smith, is one 
of the largest estates on the range. It com- 
prises about 770 acres, of which 450 acres are 
situated between Elba and Biwabik, 120 acres 
east of Embarrass and 200 acres between Gilbert 
and Virginia... The Oliver Iron Mining Co. has 
been drilling this property for about two years 
preparatory ‘to the readjustment of the lease and 
it is estimated they have shown up about 70,- 
000,000 tons. The new lease which is about 
concluded provides for the payment of the lease 
in installments covering a period of 30 years. 
There is a rumor that the Steel Corporation in- 
tends taking over the Hill iron-ore leases; this 
has been denied by Corporation officials. The 
Hill lands are said to contain about 300,000,000 
tons of ore. 


Opening of tron Mines, that had been closed 
for a considerable time, was a feature of the 
Mesabi operations during the season just closed. 
The St. James mine, of Aurora, owned by the 
Corrigan-McKinney interest, was opened the first 
of the year after an idleness of several years. 
The Bray mine at Keewatin, originally an open- 
pit property and later opened underground, is 
now being pumped out preparatory to work this 
winter. The Inland Steel Co. which took over 
the old Bessemer No. 3 and Bessemer No. 4 
properties, erected a new plant on the latter 
and. are sinking a shaft which is expected to be 
finished this winter. Another property which is 
expected to open up this winter is the Gilbert 
mine at Gilbert. This Oliver property was 
stripped about seven years ago and then de- 
veloped further by underground operations. It 
was closed in 1913 and partly dismantled. It is 
now proposed to strip an additional 500,000 cu. 
yd. this winter. The Fayal mine at Eveleth 
broke its previous high records, this year, its 
shipments running over 2,000,000 tons. This 
winter they will remove a large tonnage of lean 
material to release ore for next summer. The 
Adams mine also intends to do _ considerable 
stripping during the winter. At Biwabik a large 
additional tonnage of ore is reported part of 
which lies under the Biwabik dump. At Nash- 
wauk, the Hawkins mine is uncovering consid- 
erable ore and the York mine which has been 
recently opened is doing considerable test-pit- 
ting and making other preparations for ship- 
ping in the spring. 


BRAINERD, MINN.—Dec. 22 


Cuyuna Range has had the busiest season in 
its history. Its oft-spurned manganiferous ores 
were in strong demand this year, owing to re- 
stricted importations. Ever since the opening of 
the range, there has been much speculation and 
discussion as to the value of these ores. It 
was the general consensus of opinion for a long 
time that they had but little market value. So 
large a tonnage had too great a percentage of 
silica and phosphorous, and much, according to 
the opinions of the investigators, was too low 
in manganese to make it available for the manu- 
facture of ferromanganese or speigeleisen. On the 
other hand the manganese content was usually 
considered a detriment as it spoiled the ore for 
foundry purposes. The fourth biennial report of 
the Minnesota State Tax Commission printed sev- 
eral opinions and published the conclusion that 
most of this ore was not merchantable and of 
little or no value. However, in the course of 
the last two years there has been a great change. 
The war prevented the importation of manganese 
ores from Europe and at the same time created 
a demand for iron and steel which had con- 
siderable of this element. The price of ferro- 
manganese rose to as high as $200 a ton. The 
great demand fcr manganiferous ores and the 
high price paid have lead to the exploitation 
of such properties as were available and sev- 
eral stock propositions which were then organ- 
ized on the range received considerable encour- 
agement. The Cuyuna-Sultana is now active and 
is preparing to ship 50,000 tons to Chicago by an 
all-rail route. This property has not _ been 
opened up for big production heretofore and 
slicing is just commencing. The Cuyuna Mille 
Lacs is also anticipating activity and the Man- 
gan No. 1 in the same vicinity, is working at 
a good rate and is preparing to stockpile its 
product. A shaft is being sunk at the Joan 
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mine. Several of the larger properties have had 
a satisfactory season. The largest producing 
roperties on the north range have been the 
owe, Thompson, Armour, Croft and Mahnomen. 
The Croft is the only known mine containing a 
deposit of bessemer ore on the range. The Rowe 
mine .at Riverton is the largest pit, mining a 
large deposit of siliceous ore which is treated at 
its concentrating plant. The Mahnomen mine 
has been stripped during the last two years and 
considerable water trouble has delayed opera- 
tion as the pit is in a low spot. At present 
two shovels are removing ore. A drainage shaft 
is being sunk at the Rowe. 


JOPLIN—Dec. 23 


November Shipments from the Arkansas Field, 
the statistics of which have just been made 
available, broke all previous records, with a 
total of 93 cars aggregating 3,000 tons, esti- 
mated valuation $200,000. The Edith mine at 
Rush and the Big Hurricane at Pindall were the 
largest individual shippers ,each having 10 cars 
to its credit. The apportionment to the various 
camps was as follows: Rush, 18; Buffalo, 12; 
Zine, 25; St. Joe, 11; Gilbert, 5; Pyatt, 2; Pin- 
dall and miscellaneous, 23 cars. 

Cold Weather Curtailed Production decidedly 
in the Joplin district during the last week. Gas 
pressure was low, and ore froze in bins and ele- 
vators. Water froze in the tailing piles and its 
failure to run back into ponds left many plants 
short of water for milling purposes. Continued 
shortage of electric power, preventing mills from 
being operated straight through the day, increased 
number of “freeze-ups.”” A number of plants 
are substituting steam engines for motors, among 
these being the Athletic at Duenweg, and the 
Big Run at Webb City. 

Mine Owners Will Operate a Hospital in 
this district. At meeting of the Southwest 
Missouri Mine Safety and Sanitation Association 
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ARIZONA 
Cochise County 


PEABODY CONSOLIDATED (Johnson)—Sec- 
ond carload of machinery has arrived and new 
compressor plant is being set up at No. 2 shaft 
which is being sunk to extract the sulphide ore. 
Property opened many years ago but up to pres- 
ent has shipped only oxidized ores. 


COPPER QUEEN EXTENSION MINING CO. 
(Bisbee)—This company has succeeded the Bisbee 
West. Incorporated by James Letson, of Bisbee, 
Thomas Higgins and D. F. McGary, of Los An- 
geles. Controls 440 acres west and southwest of Don 
Luis. On the ground are two old shafts, 750 
and 500 ft. in depth, both in barren ground. 
May prospect property at greater depth. 


Coconino County 

POWER OF MOONEY FALLS on Cataract 
Creek may be utilized for working nearby mines 
of Northern Arizona Lead and Zine Co, which 
has even considered establishing electrolytic re- 
duction plant. A dozen years ago a company 
spent several hundred thousand dollars trying 
to utilize the power of Mooney Falls, 250 ft. 
high, and Bridal Veil Falls, 144 ft., with about 
10,000 miners inches of flow, but failed. The 
Northern Arizona company plans tramway from 
mines in Cataract Cafion to the cafion rim. 

NAVAJO COPPER CO. (Flagstaff)—-New camp 
of this company, 105 mi. northeast of Flagstaff, 
is to be named Bobsburg, after Robert Mitchell, 
the leading spirit of the enterprise. Carbonate 
ore from surface is being hauled to Flagstaff on 
motor trucks for shipment to El Paso smeltery. 
New buildings being erected for store and office 
uses, and for housing force of 200 men. May 
treat carbonate ore by leaching. Eugene de 
Sabla, 120 Broadway, New York, is interested. 


Gila County 
NEW DOMINION MINES (Globe)—Working 30 
men and mining surface carbonate ores for ship- 
ment. Shaft retimbered to bottom, 250 ft. 


WRIGHT & BUCKINGHAM (Copper Hill)— 
These lessees of group near the Iron Cap have 
shipped 13 carloads of manganese ore to ‘Chicago 
and now have contract for steady supply to IIli- 
nois Steel Co. May install washing plant. 


Pima County 

GUNSIGHT DISTRICT again active, with a 
number of mines producing silver-lead ore. High- 
grade ore reported on Griffin-Johnston claims. 
Thirty years ago, district was considered one 
of the richest in Arizona, but it declined with 
the fall in the price of silver. 

AJO CONSOLIDATED (Ajo)—Fourteen claims 
adjoining the New Cornelia and this company’s 
properties have been added to the latter’s 
holdings. The sellers were W. M. Gillard, of 
Ajo and Fred Z. Steele, of Tempe; consideration 


on Dec. 21, the members voted to take over the 
management .of the Jane Chinn hospital in Webb 
City for the coming year. Many operators have 
been contributors to the upkeep of the institution 
but in the past it has been- managed by a board 
of trustees. The hospital is a gift to the city 
by the late Mr. Chinn, as a memorial to his wife. 
Ownership will remain as provided by the will, 
but the management will be entirely in the hands 
of the Safety and Sanitation Association. 


WASHINGTON, D. C.—Dec. 23 


Placer-Mining Statistics may be no longer col- 
lected by the U. S. Geological Survey, owing to 
indifference on the part of the operators. There 
are 3,200 names on the Survey’s placer-mine list. 
To the first request for statistical information 
there were replies from only 19%. Subsequently 
1,306 second requests were sent out from which 
replies were received from 30%. Since the two 
inquiries received so little attention, it is re- 
garded at the Survey offices as indicating that 
the placer-mine operators are not interested in 
data regarding their industry. This is a de- 
cided contrast with the conditions among other 
mining operators. To obtain the data necessary 
for carrying out the plan of complete placer- 
mine statistics, it would be necessary for the 
Survey to go to large expense and take up much 
of the time of men urgently needed on other 
work. To get the data by personal visits to the 
properties from which no returns were made 
would entail undue expense. 


TORONTO—Dec. 23 


Flagrant Manipulation of Ontario mining stocks 
is being practised by certain Canadian houses. 
One practically worthless property has_ been 
boomed to a stock-market value of nearly $1,500,- 
000 on false reports of the grade and amount 
of ore developed. This state of affairs will work 
harm to the industry and when the inevitable 


ning 





of $10,000 cash and some stock. Company has 
put down more than 50 drill holes. ‘ 


NEW CORNELIA COPPER (Ajo)—The labor 
strike failing. Troops now at Ajo to assist in 
maintaining order and about 700 men are back 
at work. The most important feature of the 
week of Dec. 23 was the starting of the first 
steam shovel. Date of starting production will be 
delayed by the strike. 


MILE WIDE COPPER (Tucson)—This company 
is installing a Sullivan W. J. 3 angle-type com- 
pressor and 100-hp. Fairbanks-Morse oil engine. 
Contemplate 6,000-ft. crosscut tunnel connecting 
Alta and Santa Cruz valleys and reducing rail- 
road distance to Copper King shaft from 18 to 
5 mi. Tunnel will pass through Orient group of 
claims. W. J. Bloch, of Bisbee, has been ap- 
pointed assistant superintendent and will make 
geologic map of that portion of Tucson mountains 
embracing the company’s property. 


Yavapai County | 


UNITED VERDE EXTENSION (Jerome)—Erec- 
tion of a smelting plant at an expense of $1,500,- 
000 in the Jerome district is being definitely con- 
sidered by the directors who may take final action 
at the coming meeting of the board. Much of the 
ore is now going to the Consolidated Arizona 
smeltery at Humboldt. Ore reserves between 
1,300 and 1,400 levels have more than been main- 
tained in the last half year and the grade is 


expected to be slightly better than previously - 


estimated. 
COLORADO 


Boulder County 


CARIBOU MINES AND MILLS CO. (Caribou) 
—tThe 100-ton mill closed for the winter on Dec. 
20. Mill operations began last July. The mine 
had been idle for 30 years; it was once one of 
the most famous silver properties in Colorado. 
Main shaft now down 1,000 ft. and company 
will immediately sink another 100 ft. Mill opera- 
tions will be resumed about Apr. 1. William C. 
Russell, general manager. 


Clear Creek County 


SEATON (Idaho Springs)—High-grade lead ore 
opened in Newhouse tunnel level; raise has been 
made 18 ft. above the level in ore; an eight-ton 
trial shipment returned $90 a ton. Present devel- 
opment is 2,000 ft. below outcrop. Cincinnati 
men interested. E. H. Machol, of Idaho Springs, 
is manager. 

Summit County 

JUNE BUG (Breckenridge)—High-grade shoot 
silver ore, 4 to 6 in. wide, opened in breast of 
tunnel by lessees. 

NEW YORK (Breckenridge)—Lead ore opened 
in lower tunnel, 450 ft. from portal. Raising in 
ore now under way. Shoot is large. Mill may be 


News 
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collapse does come will make it much harder to 
interest the small investor in legitimate offerings. 
Several of the pioneers of this new speculative 


.boom, by the wide distribution of flamboyant 


advertising, and no doubt, by their own efforts 
in protecting the market, have succeeded in run- 
ning the stocks up to much higher levels than 
they should be selling at and have created to 
some extent a real public demand. Their success 
has resulted in the incorporation of a number of 
other companies and the same tactics are being 
employed to boost the prices of these stocks. 
This class of stock should be viewed with sus- 
picion as the operators are much more interested 
in making money out of the public than out of 
the ground. It is unfortunate that laws cannot 
be devised that will prevent people from losing 
their money in foolish speculations; in the pres- 
ent case they have been drawn into a carefully 
tinseled net of “publicity.” 


The Nickei Problem has entered upon a new 
phase and has latterly become almost entirely 
a party issue. Conservatives, who had formerly 
been outspoken in favor of drastic measures to 
control the export of nickg) generally profess 
themselves satisfied with the explanations of. the 
government. Constituents of W. F. Maclean, 
M. P. for South York, one of the strongest assail- 
ants of the government policy, at a representa- 
tive meeting of the Conservative party passed a 
resolution endorsing the nickel policy of the 
Canadian and Ontario governments and express- 
ing disapproval of Maclean’s stand on the ques- 
tion. The attack, however, is maintained vigor- 
ously by the Liberal press and speakers and a 
strong point is made of the alleged under-taxa- 
tion of the Canadian Copper Co., the subsidiary 
of the International Nickel Co., the profits of 
which it is contended should be calculated differ- 
ently. This is all political claptrap, as the Inter- 
national is working in perfect harmony with the 
British Government. 






built next spring; meantime, ore will be treated 
in Old Union mill. 

MICHIGAN (Kokomo)—Fifty tons iron-sulphide 
ore assaying well in gold and silver shipped daily 
to Globe smeltery, Denver; lead ore shipped to 
Leadville. No. 19 Imperial type Ingersoll-Rand 
compressor and several Jackhamers installed. 
Main tunnel now in 750 ft. 

WASHINGTON (Breckenridge) — Considerable 
work being done by lessees. Main lessee, P. M. 
Tyler, has developed considerable ore, and will 
do more extensive work next spring. Good-grade 
lead ore opened in incline by lessee Ben Bentson. 


Other lessees will work placer ground of company . 


— \ aaa pipe line now being laid from Illinois 
ulch. 

PIONEER CONSOLIDATED (Breckenridge)— 
Mill now treating ore from Extension vein; 
brought out through Jumbo workings. Construc- 
tion of new boarding ‘house, one of largest in dis- 
trict, now under way. Old Jumbo drift to Dead- 
wood workings, where bodies of good-grade are 
known to exist, being opened. Contractors driv- 
ing main tunnel. 


GOLDEN QUEEN MINING CO. (Kokomo)— 
Porphyry vein 15 to 25 ft. wide with shoots of 
high-grade silver ore opened. Shaft sunk 40 ft. 
and 40 ft. of drifting done. Tunnel, now in over 
375 ft., being driven to cut vein at depth of 
200 ft. Several cars ore, assaying $60 to $100 
per ton in _ silver, reported shipped recently. 
Bonded indebtedness of company paid off. Crew 
of 18 men employed. 


MICHIGAN 


Copper 

MOHAWK (Mohawk)—Contracted with Gen- 
eral Electric Co. for a 1 250-kw. steam turbine 
for the mill at Traverse City. 

NEW BALTIC (Houghton)—Specimens from 
drilling brought in to Houghton show amygdaloid 
of good character. 

CHEROKEE (Houghton)—Although good ore 
was encountered in the eastern drift at the 118-ft. 
level, tiis work has been discontinued to concen- 
trate on sinking. Shaft now down about 160 ft. 

CALUMET & HECLA (Calumet)—Experiment- 
ing in oil flotation, also with new rock drill that 
is expected to be more efficient in rock containing 
bunches of copper. 

NEW ARCADIAN (Houghton)—Larger skip in- 
stalled; gage of tracks widened and laid to bot- 
tom of shaft, the 1,500-ft. level. New hoist now 
running; rockhouse engine and crusher expected 
to be in commission by Jan. 1. 

COPPER RANGE (Painesdale)—Framework and 
roofing of new extension to Baltic mill is com- 
pleted. Work on the concrete floors and machin- 
ery foundations is being pushed. Extension will 
be used for regrinding tailings. Mine shipping 
about 5,500 tons daily. 
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MICHIGAN (Rockland)—Development of Ogi- 
mah lode temporarily checked by fault which 
throws present face of the drift into trap; the 
course of the mineral is now being worked out. 
In the Evergreen lode about 30 ft. of mass copper 
has been encountered. Mass copper also found 
on the east side at fifth level. 


Iron 


AMASA-PORTER (Amasa)—New hoist 
chased. Operations to be rushed. 


DOBER (Iron River)—Water is being bailed 
and pumped from workings again. Mine was 
flooded to put out fire in the black slates. Un- 
watered few weeks ago, but fire rekindled. 


FORTUNE LAKE (Crystal Falls)—Shaft now 
down over 100 ft. Will be sunk to 300 ft. before 
first level is started. Ore lies close to surface 
and will be well developed by time navigation 
opens again. 


ISABELLA (Palmer)—Shipments from _ this 
mine in Sec. 29, 47-26, Marquette County, were 
nearly triple those of last year. In 1916, total 
shipments to Escanaba docks were 98,683 tons 
of which 72,117 tons were nonbessemer ore. Mine 
owned by Cascade Mining Co. of Hibbing, Minn., 
Oscar B. Warren, general manager. 


MINNESOTA 


SUSQUEHANNA  (Hibbing)—Operations for 
season closed; 764,190 tons shipped this year by 
Rogers, Brown Iron Co. 


BENNETT (Keewatin)—Shipments from this 
mine of the Keewatin Mining Co. in 1916 were: 
Bessemer ore, 171,251 tons; nonbessemer, 501,- 
676; total for season, 672,927 tons—shipped to 
Great Northern ore docks. Oscar B. Warren, 
of Hibbing, general manager. 


OLIVER IRON MINING (Eveleth)—Company 
has started one of largest stripping jobs in his- 
tory of range at the Spruce, Adams and Cloquet 
properties. Several shovels now working. Re- 
moval of overburden will continue for several 
years. “Spruce and Adams pits will be joined 
in few years. 


PICKANDS, MATHER & CO. (Marble)—Sulli- 
van & Hale Exploration Co. has disposed of its 
property between Marble and Calumet to Pick- 
ands, Mather & Co. Stripping is to be started 
immediately. Ore developed six years ago by 
diamond drills. Butler Bros. have stripping 
contract. About 400,000 cu.yd. to be moved 
before ore can be mined. Mine is near Hill 
Annex mine, now being stripped. 


HIBBING PIT MINES have stopped shipping 
for the season. Shovels working at some mines 
where stripping is to be continued throughout 
the winter. All underground properties are active. 
There will be a great deal of ore in stock by 
spring. Some ore going to new plant of Min- 
nesota Steel plant near Duluth, which has used 
590,000 tons of Mesabi ore this season. It is 
sr that about 750,000 tons will be sent there 
in 1 i 


pur- 


MISSOURI 
Joplin District 


WORLEY & CO. (Commerce, Okla.)—Will re- 
open ground at Big Chief mine, where they have 
been operating mill on tailings for several months. 


GOLDEN ROD (Tar River, Okla.)—Encoun- 
tered lead ore in cutting pump station at 196 ft. 
Installing Pomona pump to make possible work- 
ing of lower level. 

ARROW (Aurora)—At a cost of about $25,000, 
this company is moving mill from Joplin camp 
to lease near Red Wasp mine at Aurora. Good 
orebody proved by drilling. 

CORNFIELD (Tar River, Okla.)—Name of 
mine changed to Lucky Bill. Company which now 
has property is erecting second mill, to be known 
as Lucky Junction. 


JAMES LUKE (Carthage)—With associates is 
prospecting on Ravenswood lease at Reeds, aban- 


doned by U. S. Smelting Co. last summer. Good 
holes reported and new mill likely. 
SYMMES (Joplin)—Rich strike in drill hole 


in new portion of Dixie lease at Prosperity. 
Thirteen feet of cuttings contained 66.45% blende, 
one of the best holes ever recorded in district. 
Sinking of new shaft southeast of mill probable. 


McCONNELL (Tar River, Okla.)—These zinc 
mines near Picher, Okla., have been taken over 
by H. J. Cantwell, of St. Louis, representing 
Boston interests. First openings in Picher-Cen- 
tury-Cardin district and have been good producers. 
New owners sinking new shaft and later will 
erect second mill. 


MONTANA 


Jefferson County 


BOSTON & MONTANA DEVELOPMENT (Elk- 
horn)—While running crosscut to the Idanaha 
vein, encountered 4 ft. of milling ore containing 
copper sulphides. 


Silver Bow County 


BUTTE & LONDON (Butte)—In north crosscut 
encountered a 25-ft. vein, 18 ft. of which is said 
to assay 1.2% copper, 8% zine and some silver. 
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PILOT-BUTTE MINING CO. (Butte)—On Dec. 
15, petition was filed in district court by com- 
pany asking dissolution of corporation, all prop- 
erty having been sold to Anaconda company. 


ANACONDA (Butte)—October record of acci- 
dents in company’s mines was not so good as in 
September. All told, there were 30 accidents in 
a total of 344,523 shifts, or an average of 0.87 
to every 10,000 shifts. In 10 out of the 27 mines 
there was not an accident. 


_ GREAT BUTTE COPPER CO. (Butte)—Has 
just installed a station pump on 500-ft. level of 
Calumet shaft and retimbering to the 1,000-ft. 
level will now be rushed. The cave-in, encoun- 
tered above the 500 has all been cleared up and 
below timbers seem to be in good shape. Shaft 
was caved from the 385-ft. point to the 500. 


DAVIS-DALY (Butte)—The Ophir 150-ton mill 
has started treating zinc ore of this company. 
As soon as capacity of mill is increased, zinc 
output will be augmented to 200 and later to 
500 tons per day. Copper ore now being blocked 
on 1,200, 1,400, 1,500, 2,400 and 2,500 levels of 
company’s Colorado mine; within two weeks it 
is expected new hoisting engine will be in com- 
mission, when it will be possible to increase ton- 
nage of copper ore now being shipped to Washoe 
smeltery. 


BUTTE-DULUTH (Butte)—Shipment of pre- 
cipitates to the Washoe smeltery has been made 
by the Mines Operating Co., which has _ this 
property under lease. Shipment consisted of 
60 tons and the precipitates are said to run 
about 90% copper. Company was compelled to 
shut down the plant last week for the lack of 
acid; shipments on way from Denver but severe 
weather interfered with the delivery. Machinery 
needed to increase capacity from 200 to 500 tons 
per day has been ordered. 


NEVADA 


CONSOLIDATED COPPERMINES CO.. (Kim- 
berly)—-New directors of this company include 
Albert E. Humphreys, of Charleston, W. Va., 
and Denver; Albert E. Humphreys, Jr., of Den- 
ver; Thomas A. Merritt, of Duluth; and I. W. 
Bernheim, of Louisville. Thomas F. Cole has 
retired from the directorate. 


OHIO 


VALLEY SMELTING CO. (1320 Citizens Bldg., 
Cleveland)—Cleveland and Detroit men will build 
plant in Cuyahoga Valley for smelting and refin- 
ing nonferrous metal wastes. Officers of new 
company are Joseph Sillman, president; Charles 
O. Patch, vice-president and treasurer; H. D. 
Le Bel, general manager, and H. B. McGraw, 
secretary. 


OREGON 


QUICKSILVER properties in Jackson County 
have been active this year, and production is 


expected locally to reach 300 flasks. Operating 
properties are the Black Butte Quicksilver, 
Bonanza. Mountain King and the Utah Quick- 


silver Co. 


COPPER MINES in southern Oregon are devel- 
oping favorably. Active mines in Josephine and 
Jackson Counties include the Alameda, Queen of 
Bronze, Copper Queen and the Waldo. The Iron 
Dyke, in Baker County in eastern Oregon, shipped 
50 to 75 tons daily early in the year and lately 
completed its 150-ton flotation plant. 


UTAH 


Juab County 


RIDGE & VALLEY (Eureka)—Car of ore from 
1,700 level brought $2,000, net smelter returns. 


SIOUX CONSOLIDATED (Eureka) — Shaft 
down to 800 level. Station to be cut. Further 
sinking as well as drifting to be done. 


MAY DAY (Eureka)—Dividend of 2c. a share 
paid Dec. 23, making $56,000 for year. Ship- 
ments for 11 months about 3,500 tons; shipped 
in November in six cars. 


CHIEF CONSOLIDATED (Eureka)—Plans_ to 
enlarge shaft, and make it double compartment 
all the way down, as it is below the 1,200. Ex- 
pects to do this work without hampering pro- 
duction. 


UNITED TINTIC (Eureka)—Gasoline hoist in- 
stalled in north end of property. Shaft—now 
down 100 ft.—to be sunk further. Property not 
far from Tintic Standard. Ore opened in south- 
ern end in Minnie Moore lease. 


MAMMOTH (Mammoth) — Double the usual 
quarterly dividend—$40,000 or 10c. a share— 
paid Dec. 20, bringing total for 1916 to $100,000. 
Dividends to date, $2,420,000. During 11 months 
of 1916, shipped 685 cars or about 30,000 tons. 


Salt Lake County 


ALTA SHIPMENTS have been irregular re- 
cently owing to the snowslides in Little Cotton- 
wood Cafion, beginning unusually early. The 
week ended Dec. 18, however, five or six cars 
were brought to market, most of the ore coming 
from the South Hecla and the Michigan-Utah. 
The Sells shipped a car recently, and concentrates 
from the Albign are being prepared for the market. 

SILVER SHIELD (Bingham)—Another car 


shipped from Back vein. Ore opened in new 
raise to Miracle stope. 
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OHIO COPPER (Bingham)—Expected that com- 
pany will take over mine and. mill Jan. 1, no 
extension being. granted General Exploration (Co, 
now working property under lease. Rumored that 
Alfred Frank—formerly manager of the Ohio 
Copper and at present directing leasing operations 
—will be manager for company. Mill treating 
2,000 tons daily; flotation equipment may be 
added, and capacity brought up to 3,000 tons, 
UTAH METAL AND TUNNEL (Bingham)— 
Fifth orebody in Utah Metal end of property off- 
cially reported. Followed about 25 ft., and four 
sets wide. Capacity of mill being brought up 
from 225 tons daily to 300 tons. Low-grade ore 
at present treated in coarse state, to be reground 
and treated by flotation. Earnings from mill 
expected to be increased $25,000 monthly. Company 
report for nine months’ operation—ended Oct. 1, 
1916—of Utah Metal and Bingham-New Haven 
ground shows 69,364 tons of ore and concentrates 
wet weight to have been shipped, which sold for 
$1,262,752. Gross income, with $37,161 additional 
income added was $1,299,913, and total expense 
$732,176, leaving operating profit of $567,737. 
Development work amounting to 10,190 ft. wag 


> during which 4,481 tons of ore were taken 
out. 


Summit County 
ONTARIO (Park City)—Shaft being retimbered 
following recent cave. 
BROADWATER MILLS (Park City)—Remodel- 
ing plant to treat tailings. To be ready about 
Feb. 1. Forty-eight men working. 


JUDGE MINING AND SMELTING (Park City) 
—Weekly shipments of about 450 tons of crude 
ore and concentrates being made. November 
production was 1,733 tons, October 1,878 tons, 
and in September 2,700 tons. Dividend of 25c. 
a share paid Dec. 20, making $435,000 or $1 a 
share for 1916. . 

CANADA 


Alberta 


COYNE PETROLEUM CO. (Edmonton)—Will 
drill four wells in the Wabiscaw River area, south 
of Fort Vermilion, where geological survey was 
made last summer. 


Ontario 


ORE SHIPMENTS from Cobalt district in 
November, as reported by Arthur A. Cole, mining 
engineer for Temiskaming & Northern Ontario 
Ry., were: Cobalt proper: Buffalo 31.69 tons; 
Coniagas, 104.70; Cobalt Comet, 49.13; Crown 
Reserve, 72.70; Hudson Bay, 70.98; Kerr Lake, 
74.67; La Rose, 87.32; Mining Corporation of 
Canada, 94.20; McKinley-Darragh, 166.64; Nipis- 
sing, 535.70; O’Brien, 33; Penn Canadian, 54.10; 
Temiskaming, 81.54; Trethewey, 41.67; from Elk 
Lake by the Miller Lake-O’Brien, 25.95; total 
silver ore shipments 1,523.99 tons. From Por- 


quois Junction by the Alexo, 332.65 tons of 
nickel ore. 

INSPIRATION (Porcupine)—Second drill has 
started. 


GOLD REEFS _ (Porcupine)—High-grade 
opened on 50-ft. level. 


ADANAC (Coablt)—Shaft down to 400 ft. level, 
where station is being cut. 


McINTYRE (Schumacher)—Production in No- 
vember, $142,000. This is the highest grade big 
mine in camp. 


PLENAURUM (Porcuyine)—Control being ac- 
quired by a Toronto syndicate to amalgamate 
with the McIntyre. 


MAIDENS MACDONALD (Porcupine) — Re- 
sumed underground work—stopped while plant 
was being installed. 


AURUM (Munro _ Township) — Another vein 
struck north of the Croesus boundary. Has been 
stripped for 100 ft.; about 4 ft. wide showing 
visible gold. 


_VIPOND (Porcupine)—Proposed amalgamation 
with the North Thompson will be submitted to 
shareholders soon. Merger should result in de- 
creased operating costs. 


ore 


DOME (South Porcupine)—-November produc- 
tion low, account closing down ball mill for 


shortage of liners. Important strike in horizontal 
drill hole at 700-ft. level, cutting 51 ft. averaging 
$14; same hole previously cut 10 ft. of $10 ore. 


TRETHEWEY (Cobalt)—-Financial statement 
shows cash in hand $78,594; value of silver 
unsold, $40,792; value of ore on hand, $21,000; 
total, $140,387. 


HOLLINGER (Timmons)—New mill building 
under cover but complete installation of machin- 
ery will probably not be completed till next fall. 
Company offering 120,000 shares to shareholders 
at $6.50 to pay off debts and provide capital. 


PORT ARTHUR COPPER CO. (Toronto)—This 
new company will operate in the Mine Center 
district and arrangements are being made with 
New York and Toronto men for erection of cus- 
tom smelting plant at Port Arthur. J. F. Hewis- 
ton, of Port Arthur, interested. 


DUTCH GUIANA 


GOLD PRODUCTION for 10 months from vari- 
ous districts is estimated as follows: From Surinam 
River, by long toms and sluices, 234 kg.; from 
Saramacca River, 176 kg.; from Marowyne River, 
17 kg.; from Lawa River, 210 kg. These results 
about 15% less than the yield in corresponding 
period of 1915. 
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Metal Markets 


NEW YORK—Dec. 27, 1916 


All of the metals were still unsettled and busi- 
ness in them was relatively light. Copper and 
spelter continued to be distinctly reactionary. 


Copper, Tin, Lead and Zinc 


Copper—The market was made especially by 
offers of copper for resale, considerable lots of 
such copper turning up in a variety of quar- 
ters. On the other hand, there was some re- 
sistance to pressure through uncovered con- 
sumers who stood ready to take copper. Some 
business was done for March-April delivery, 
buyers who were willing to contract so far ahead 
showing a continued confidence in the situation, 
but the bulk of the business reported was for 
near-by and first-quarter delivery. In the lat- 
ter part of the week, January was quoted at 
30% @30%%, February, at 29% @30c., and March, 
29% @291%6c., all regular terms. First-quarter de- 
livery was offered at 30c., r.t. 


Copper Sheets—Base price for copper sheets 
remains unchanged at 42c. for hot rolled and 43c. 
for cold rolled. Wire is quoted 37c. f.o.b. mill. 


Tin—Very little business was done in this 
metal. At the beginning of the week spot was 
40%¢c. and futures, 403c. -At the close, spot 
was 40%c. and futures, 40c. 


Lead—The situation in this market is that 
producers have disposed of about all of their 
January supply and much of what they expect 
to produce in February. The near-by market 
is therefore in the control of second hands, who 
were able to realize the price that the prin- 
cipal producer continues to quote, there being 
a fair domestic demand. There has been talk 
of lead offered at lower prices, but buyers who 
would be willing to take it do not seem to be 
able to find it. There is, however, some bear- 
ish sentiment in lead and sellers could probably 
be found to contract to deliver lead in Febru- 
ary and later at concessions from present prices. 
There was not much inquiry from abroad re- 
ported in the market this week, but China and 
Japan were still inquiring and were talking about 
taking February shipment, not being able to get 
January. The lead producers of Southeastern 
Missouri have become greatly troubled by trans- 
portation difficulties, which are preventing some 
of them from shipping lead and are making it 
hard for all of them to get in enough coal to 
keep the mines unwatered. 


Spelter—The price continued to crumble away 
from day to day. On Dec. 23 producers offered 
at sharp concessions and succeeded in placing a 
fair tonnage for first-quarter delivery, some be- 
ing taken by galvanizers. Brass special for 
prompt delivery was sold at 10c. Right through 
the week, second-quarter spelter was offered at 
low prices, producers being manifestly desirous 
of getting more orders on their books than at 
present. The spelter market is quite unsettled. 
Producers who are bearish avoid anything that 
might be regarded as aggressive selling, while 
on the other hand, many producers are standing 
aloof, expecting a contraction of production 
through gas troubles and a rally in the market. 


Zinc Sheets-——Base «price of zinc sheets remains 
at $21 per 100 Ib. f.o.b. Peru, Ill., less 8% 


discount. 
Other Metals 


Aluminum—The market is extremely quiet. 
Prices remain nominally at 63@65c. per lb. for 
No. 1 ingots, New York. 

Nickel—There is no change in the market quo- 
tations for nickel. Price remains at 45@50c. per 
lb. ; electrolytic commands an extra 5c. per lb. 


Quicksilver—The market was quiet and steady 
- $80. San Francisco reports by telegraph $78, 
rm. 


Antimony—Market steady, fair business, quo- 
tations unchanged at 14%@l5c. January-Feb- 
ruary shipments from China are quoted at 13@ 
13%e. c.i.f., New York, duty unpaid. 


Gold, Silver and Platinum 


NEW YORK—Dec. 27 


Gold—According to advices from London under 
date of Dec. 7, the Bank of England reserve of 
gold against its note issues showed a decrease of 
£51,075 as compared to the previous week. 


Silver—Owing to the holiday season there has 
been some recession in the price of silver. The 


market is quiet and dull but the undertone is 
good and after the middle of January unless some 
unexpected condition arises there is a fair chance 
of some improvement in the price. 

In the “Journal” of Dec. 16, the price of 
silver at London on Dec. was incorrectly 
quoted. It should have been 354% pence. 

According to report of Samuel Montagu & Co., 
London, under date of Dec. 7, the steadiness at 
which the price of silver has been maintained 
round about 36d. is significant. The fluctuations 
have kept within ™4d. and the movements have 
tended upward. This has been the case notwith- 
standing that the China exchanges have receded 
from the high point recently touched and seems 
to suggest that a return of the China exchanges 
to a lower level may remove little more than the 
driving power which the upward movement has 
had upon the price of silver. So much silver has 
been withdrawn for export from the stock at 
Shanghai that unless, and until it is replenished 
from the interior—an operation which would of 
ecurse take some time—fresh sales of silver on 
account of China are very doubtful. Meanwhile 
the Indian Bazaars are taking favorable views of 
the market, impelled no doubt by the fall during 
one week of 219 lacs in the holding of silver— 
coined and uncoined—by the Indian treasury. 
This reduction during one week is the largest 
— January, 1912, when a drop occurred of 240 
acs. 


Zinc and Lead Ore Markets 


Joplin, Mo., Dec. 23—Price quotations per 2,000 
lb.: Blende, high, $92.40; 60% zinc, premium ore, 
$90, medium, $85@75, low, $65; calamine per 
ton 40% zinc, $55@45; average selling price all 
grades of zinc, $83.31 per ton. Lead, high price, 
$101.30; base, $100@96; average selling price, 
all grades of lead, $93.22 per ton. 

Shipments of the week: Blende, 6,277 tons; 
calamine, 761 tons; lead, 1,284 tons. Value, all 
ore the week, $706,050; 51 weeks, $37,292,770. 

The market was without support until near the 
end of the week, several large orders were re- 
ceived by buyers for next week’s delivery. Freez- 
ing to zero weather has nearly eliminated cala- 
mine production, and greatly retarded blende 
production in isolated localities. The district is 
enveloped in a snow that fell Thursday, part of 
which was thawed today. 


Platteville, Wis.—The report for last week, de- 
layed in transit, says that quotations for the dis- 
trict were according to the following figures: Base 
price per 2,000 lb. ton for material assaying 60% 
zinc, $93 for premium ore down to $89 for me- 
dium grades. Base’ price per 2,000 Ib. ton for 
material assaying 80% lead, $95. Shipments for 
the week ended Dec. 16, 1916, were 2,876 tons of 
zine ore, 124 tons of lead ore, and 958 tons of 
sulphur ore. For the year to date the figures are 
128,2893 tons of zine ore, 4,495 tons of lead ore, 
and 31,681 tons of sulphur ore. Shipped during 
the week to separating plans, 4,495 tons of zinc 
ore. 


Othe- Ores 


Tungsten Ore—The activity has continued in 
spite of the peace talk, and considerable busi- 
ness was done at $17.50. Several hundred tons 
were reported under option to foreign buyers at 
the same price. We quote the market at $17@ 
17.50. 


Molybdenum Ore—Continues very firm, with 
very little ore offered. The tendency is regarded 
as advancing. Business in ferromolybdenum was 
done at $3.80 per Ib. 


Manganese Ore—The market for foreign man- 
ganese ore, 50%, is not very clearly defined ac- 
cording to “Iron Trade Review,” for the reason 
that offerings are scant and there have been no 
known sales recently. A fair statement of the 
market would be 65 to 70c. per unit of mangan- 
ese at tidewater. Buyers have offered 60c. per 
unit, which sellers have declined to accept. Some 
sellers will not quote less than 70c. per unit. 
In speaking of 50% foreign ore, reference is 
made especially to Brazilian and Indian ore. 

Imports during the week at Baltimore included 
8,300 tons of manganese ore from Brazil and 
367 tons from Liverpool. 


Other Minerals 


(Quoted by Foote Mineral Co. for carload lots, 
Philadelphia.) 


Barytes, 99%, ground, per ton, $18. 
Beryl, minimum 12% BeO, per Ib., 4c. 


The Market Report 
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eo ore, lumps, min. 40%, CreO3, per unit, 
Fluorspar, metallurgical, per ton, $28. 
Magnesite, raw, per ton, $25. 
Magnesite, calcined, per ton, $65. 
Manganese ore, min. 80% MnOs, max. 1.6% Fe 
and 9.05% Cu, per ton, $60. 

Manganese ore, standard Brazilian, per unit, 
65@75ec. 

Tantalite, guaranteed 65% Ta2Os, per unit, $15. 

Monazite sand, min. 5% ThOs, per lb. of 
thorium oxide, $1.90. 


Rutile, 24-mesh concentrates, min. 95% TiOQs, 
per ton, $95. 

Iimenite, min. 50% TiOe, per ton, $22.50. 

Carnotite, 2% Us,0s, per ton, $100. 

Zirkite, metallurgical grade, 80% ZrOQzs, per 
ton, $120. 
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SILVER AND STERLING EXCHANGE 


























Silver Silver 
Sterl- | ———_—_—_ Sterl- ee 
ling | New| Lon- | | ling, | New | Lon- 
Ex- |York,} don, | | Ex- |York,| don, 
Dec. change/Cents Pence | Dec. ichange|Cents Pence 
| ee | ce Sena 
21 14.7544) 763 | 3632 | 25 oo 
22 |4.7544 753 36% | 26 \4.7544) 752 ; 
23 14.7544 752 | .... | 27 |4.7544| 75% [364 





New York quotations are as reported by Handy 
& Harman and are in cents per troy ounce of bar 
silver, 999 fine. London quotations are in pence per 


troy ounce of sterling silver, 925 fine. 


DAILY PRICES OF METALS IN NEW YORK 


Copper| Tin Lead Zinc 
Electro- 
Dec. | lytic Spot. N. Y. St. L. St. L. 
304 7 7.10 93 
21 |\@313 414 |@7 @7.40 |@% 
Ay 7 7.20 3 
22 |@31 40} |@7} @7.40 |@9 
294 7.30 8] 
23 |@ 303 40 73 @7.40 |@% 
293 7.30 | 8] 
26 |@30; | 403 | 7} @7.40 @9% 
294 | 7.30 | 8; 
27 |@303 | 403 | 7} @7.40 '@% 


The above quotations ,are our appraisal of the 
average of the major market based on sales as made 
and reported by producers and agencies: and repre- 
sent to the best of our judgment the prevailing values 
of the metals for the deliveries constituting the 
major markets, reduced to basis of New York, cash, 
except where St. Lows is the normal basing point. 

The quotations for electrolytic copper are for cakes, 
ingots and wirebars. Electrolytic copper is commonly 
sold on ‘‘regular terms” (r.t.), including freight to the 
buyer’s works and 1s subject to a discount for cash. 
The difference between the price delivered and the 
New York cash equivalent is at present about 0.25c. 
on domestic business. The price of electrolytic 
cathodes 1s 6.05 to 0.10c. below that of electrolytic. 
Quotations for spelter are for ordinary Prime Western 
brands. We quote New York price at 17c. per 100 Ib. 
above St. Louis. 

Some current freight rates on metals per 100 lb. 
are: St. Louis-New York 17c.; St. Louis-Chicago, 
6.3c.; St. Louis-Pittsburgh, 13.1 cents. 


















‘LONDON 
7 ~ Copper | Tin Lead| Zine 
Standard | Elec- 
—————_| tro- 
Dec. | Spot |3 Mos.} lytic | Spot |3 Mos.} Spot | Spot 




















21 | 1424) 1364 | 155 | 1794) 1814 | 304 | 544 
22 | 14th) 1354 | 154 | 177] 179° | 30} | 52% 
ae poe Re oa? 
| ae as oil 
_27 | 1403 176 | 178 | 303 | 51} 





The above table gives the closing quotations on 
London Metal Exchange. All prices are in pounds 
sterling per ton of 2,240 lb. For convenienc> 
in comparison of London prices, in pounds sterl- 
ing per 2,240 lb., with American prices in cents 
per pound the following approximate ratios are give °, 
reckoning exchange at 4.80. £15 = 3.21c.; £20 = 
4.29c.; £30 = 6.43c.; £40 = 8.57c.; £60 = 12.85c 
Variations, £1 = 0.21} cents. 



















































Iron Trade Review 


NEW YORK—Dec. 27, 1916 

The first effect of peace talk upon the steel 
trade was a halt in new orders, but that has 
passed and the market has picked up consider- 
ably. Here and there is a change of attitude as 
to placing orders for the far future, and calcu- 
lations are based on indefinite continuance of 
the war. What has happened mainly is that 
peace is taking a definite place in calculations, 
whereas it had no place before or was thought of 
too far in the future to affect the present plans. 

Domestic pig-iron inquiries have fallen off 
sharply and the export business is less. Italy 
has just taken 10,000 tons more of bessemer iron. 
Steel making pig iron in the Pittsburgh district is 
quiet. 

Blast furnaces are facing much higher coke 
costs. They refused to contract at $4 for the 
first half, but $4.50 is now the producers’ figure. 
But coke has sold in considerable quantities at $9. 

The general use of 50% ferrosilicon in the steel 
works operations make important the reported 
limitation of Canadian electric power now em- 
ployed at Niagara in the making of this product 
for the American market. The movement is caus- 
ing concern to other American users of Canadian 


power. 
PITTSBURGH—Dec. 26 


Everything else marketwise is now subsidiary 
to the transportation situation. Prospects of 
better or poorer demand, price advances, whe- 
ther the war is to end in six months or two 
years, is of less interest than how much mate- 
rial can be made and shipped. Car supplies 
are no better, which means that they are very 
poor. Possibilities of shipping materials are re- 
duced because there are more embargoes. Some 
mills do not have cars enough in which to ship 
their product and have to pile it or reduce pro- 
duction, while some cars are loaded and can- 
not be shipped because there are embargoes 
as to the intended destinations. 

To these conditions there is now added a 
fuel famine, particularly as regards coke. Coke 
labor is scarce, on account of the holidays, and 
cars are still scarcer. The Carnegie Steel Co. 
last week banked 14 of its operating furnaces, 
and had six out of blast, chiefly on account 
of coke scarcity, so that 20 of its 57 furnaces 
are not operating. It was hoped the banked 
furnaces would resume today but coke condi- 
tions are such that it is more likely additional 
furnaces will have to be banked. Other furnace 
interests are in as bad shape, some perhaps worse. 
The Carnegie Steel Co. has a large reserve of 
pig iron and scrap, chiefly the latter, but most 
steel interests have practically none, and thus a 
continuance of present conditions as to coke 
will reduce the output of finished steel. 

The general prospect is that considerable steel 
production will be lost in the next two or three 
weeks, while the balance of probability is that 
production will be curtailed more or less for 
many weeks, until spring weather arrives. 

On the afternoon of Dec. 20 the Carnegie Steel 
Co. announced advances of $2 a ton in bars, 
shapes and plates, making bars 3.00c., shapes 
3.10c. and plates 3.60c. Some independents had 
already been quoting these prices and the ad- 
vanced prices were then generally adopted. As 
the market had been very quiet for a week, 
and as all, or nearly all, the previous advances 
in this movement had occurred during very ac- 
tive buying, this last advance is generally in- 
terpreted in the trade as being one of the old- 
time advances, calculated to stiffen the market 
by making the recognized market prices higher 
than the price on any of the business already 
entered. Naturally it is surmised that the steel 
interests recognize that the buying movement is 
over and that the next thing to do is to pro- 
ceed with the filling of the business on books, 
plus such business as always drifts in, even in 
a very quiet market. Barring serious accidents, 
the mills may be regarded as assured of full 
operations for a twelvemonth, subject to such 
curtailment as may occur through transportation 
facilities being insufficient. 

Some reports have been published to the ef- 
fect that the slowing down of activity following 
the German peace overture was temporary and 
has already yielded to greater activity, but no 
such condition is observed here, the market be- 
ing rather still duller, as a combination of 
holiday dullness, the sobering effect of the peace 
proposal, and the fact that the feverish activity 
of November could not be maintained, some of 
the November business being seasonal, and not 
such as could be repeated month after month. 

Pig tron—The pig iron market is quieter, and 
is quite inactive as to late deliveries, while 
as to early deliveries the business is confined 
to small lots, delivery premiums being paid 
for foundry and malleable. The scarcity of coke 
is making prompt iron daily more scarce, by 
curtailing pig iron output. We quote: Besse- 
mer, $35@36; basic, $30; foundry, $30@32; 
malleable, $30@33; forge, $29@30, f.o.b. valley 
furnaces, 95c. higher delivered Pittsburgh. 

Steel—There have been a few transactions, in 
billets for export and in sheet bars for early 
deliveries, showing that the market for soft 
steel is quotable about $3 higher, and we now 
quote billets at $60@62 and sheet bars at $60@ 
63, Pittsburgh. Rods are $5 higher at $75@80 
while forging .billets are stronger, at $80@85. 


STOCK QUOTATIONS 
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eS ee 
Butte-Ballaklava. .. 
Calumet & Ariz.... 
Calumet & Hecla... 
Centennial........ 
Copper Range..... 
Day Weat........ 
East Butte........ 
0 rr 


SR a soca ae een 
SEEDS bea veh se 
Nee 
Island Cr’k, com... 
Isle Royale........ 
Keweenaw......... 
Lake.. os 

La Salle. . Seat 
Mason Valley sadsee 
I iss a 6 ol tee. 276 0% 
Mayflower......... 
Michigan.......... 
Mohawk.......... 
New Arcadian..... 
New Idria......... 
North Butte....... 


Osceola. . 
aeiney wm 

Marys i 
Santa Fe.. ‘eee 
Shannon.......... 





Superior. . vad 
Superior & Bost... 
Tamarack. . —“ 
IER Ss ick 
Tuolumne......... 
U. S. Smelting... .. 
U.S. ao Oe eyes 
Utah Apex. . se 
iy i, 
Utah awe wes 
Victoria. . 
Winona.... om 
Wolverine......... 
Wyandot..... 





BOSTON CURB* 


Alaska Mines on 


Bingham Mines. . 
Boston Ely. . 

Boston & Mont. . 
Butte & Lon’n Dev. 
Calaveras......... 
Calumet-Corbin.... 
Co ©om......... 
GIN obese cect 
Crown Reserve.. 
Davis-Daly 

Eagle & Biue Bell. 
Houghton Copper. 
Iron Cap Cop., pf.. 
Mexican Metals. ... 
Mines of America. . 
Mojave Tungsten. . 
Nat. Zine & Lead. . 
Nevada-Douglas. . . 
New Baltic........ 
New a 

Ohio ae 


United Verde Ext.. 
SALT LAKE* 


Big Four......... 
Black Jack........ 
Cardiff. . 

Colgrado M ining. . 
Crown a 
Daly-Judge. . 

Emma Cop.. 
Empire Copper. . 
Gold Chain. . . 
Grand Central... . ; 
Iron Blossom... .. . 
Lower Mammoth.... 
re 
Opohongo......... 
Prince Con. 

Seven Troughs. . 
Silver-King Coal'n.. 
Silver King Con. 
Sioux,Con......... 
St See 
Uncle Sam......... 


TORONTO* 


re 
Beaver Con....... 
Chambers sheaacene 


Peterson Lake... . 
Rightfof Way. . 

T. & Hudson Bay... 
Temiskaming..... . 
Wettlaufer-Lor..... 
Dome Exten....... 
Dome Lake........ 
Foley O’Brien... ... 
Hollinger.......... 
Caine ob 5's g:0 5 
MelIntyre.......... 
Newray.. > 
Poreu. Crown. . 

Schumacher....... 
. _ aes 
West Dome........ 
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STOCK QUOTATIONS—Continued 


COLO. SPRINGS Dee. 26] [LONDON Dec. 9 
eee [cme antge tania eee 
Cresson Con...... 7.44 | |Alaska Mexican|£0 12s 6d 
Doctor Jack Pot. 083] |Alaska Tre’dwell] 2 15 90 
Elkton Con.. ‘ -13 | |Burma Corp.. 312 6 
ff. sera [40 | |Cam & Motor...| 0°10 6 
ee -06 Camp Bird..... 0 6 6 
Gold Sovereign..... Fie fo See oe ae 
Golden Cycle...... 2.62 Esperanza. . 09 9 
MESS 92-41 6:0's oes .50 | |Mexico Mines. . 310 0 
OI 6.5 6p spue,0-0 -20 Nechi, pfd.. 012 0 
Mary McKinney... -27 Oroville. . 015 9 
eer .00 | [Santa Gert’ ‘dis 09 0 
Vindicator.........| 1.49 | |Tomboy.. ee. 20 


* Bid — t Closing prices. tf Last ¢ Quotations. 








MONTHLY AVERAGE PRICES OF METALS 




























f ~ New York London 

Silver 1914 | 1915 | 1916 | 1914 |] 1915 | 1916 
January... .|56.572/48 . 855/56 .775|26 .553)22 . 731126 .960 
February....}57.506|48 .477/56 . 755/26. 573/22 . 753/26 .975 
March... . .|58.067/50.241/57 .935|26 . 788/23 . 708/27 .597 
BA 5 6c0 ce -958)}23 .709|30 . 662 
May. . 5. 704/23 .570|35 .477 
June. . - 948/23. -060 
July. . . 
August : 
September..|53 . 
October... .|50. 
November../49. 
Ba scstee 49. 

Year. 54 


New York quotations cents per ounce troy, fine silver; 
London, pence per ounce, sterling silver, 0.925 fine. 


New York 
































_New York {London 
Copper |_ Electrolytic ~~ Standard "Electrolytic — 
1915 | 1916 }1915 | 1916 | 1915 | 1916 
Jan.....|13. 983 65.719] 116. 167 
Feb... |14: * "1133, 167 
Mar... .|14. * 1136000 
April. . .|16. * it oe 
May....{/18. * 152 .522 
June... ||19: 95.333]137.455 
July. 2.118: 91.409]125.500 
Aug... .|16.¢ 82 .333| 126.304 
Sept... .|17. 85 .250/}134.071 
Oct. ....|17. 88.000] 142.523 
Nov... .|18. 9| 93: 273 155.432 
Dec. .. .|20. Me wesc se 
Year..|/17. 172.532]. ..... 
ane ‘ __New York |___London 
Tin 1915 | 1916 | 1915 | 1916 
25]156 .5501175.548 
717|176 .925]181. 107 
1/180. 141]193 609 
230] 166 . 225] 199.736 
125] 162 .675|196.511 
2311167 .636|179 .466 
510] 167 .080] 168 357 
565| 151.440] 169.870 
830] 152 :625|171 345 
241/151 .554|179 
109] 167 .670|186. a3 
167.000)....... 
: .. .1163.960]....... 
ee New York {St.Louis | London _ 
Lead 1915 | 1916 | 1915 | 1916 | 1915 | 1916 
January..... 3.729] 5.921| 3.548] 5.826]18.606|31.167 
February....| 3.827| 6.246] 3.718] 6.164]19.122|31.988 
March.....| 4.053] 7.136] 3.997] 7.375|21.883|34.440 
Ae. .....;. 4.221] 7.630] 4.142] 7.655|21.094|34 368 
May.......| 4.274] 7.463} 4.182] 7.332|20:347|32 967 
June. .:...:| 5.932] 6936] 5.836] 6.749]25.170/31.011 
July. 22...) 51659] 6.352] 5.531] 6. 185/24 611/28. 137 
August.....| 4.656] 6.244] 4.520] 6088/21 .946|29.734 
September..| 4.610] 6.810] 4.490] 6.699/23. 151|30.786 
October... .| 4.600] 7.000] 4.499] 6.898/23 .994/30.716 
November..| 5.155] 7.042| 5.078] 6.945|26. 278/30. 500 
December..| 5.355]...... Obs vied 5s ol eee 
_Year.....! 4.673]..... | 4.567]...... 22.917|...... 
- | New York St. Louis London 
Spelter [1915 | 1916 | 1915 | 1916 | 1915 | 1916 
6 .386|16.915] 6.211]16.745| 30.844] 89.810 
8.436]18.420] 8.255/18.260] 39.819] 97.762 
8.541116 .846| 8.360]16.676| 44.141] 95.048 
‘110012116 .695| 9.837|16.525] 49.888] 99.056 
‘114781114. 276|14 .610|14.106] 68.100] 94.217 
*"]21/208]11:752]21 .038]11 .582|100.614] 68.591 
‘]19:026] 8:925]18:856] 8.755] 97.250] 50.750 
12.781] 8.730]12.611] 8.560] 67.786] 51.587 
13.440] 8:990|13.270| 8.820] 67.841] 52.095 
12.800] 9:829]12 596] 9.659] 66.536] 54.159 
15.962|11.592|15.792/11.422| 88.409| 56.023 
1B SOdls vices 15.221}...... OO cas. 30 
13.230 13.054}. ..... ' 67.553 


New York and St. Louis quotations, cents per pound, 
London, pounds sterling per long ton. * Not ene 





No. 2 
Pig Iron, Bessemer} _ Basict Foundry 
Pitts. 1915 | 1916 | 1915 | 1916,| 1915 | 1916 

January $14.59/$21 .60/$13 .45/$18 .78)$1% .90/$19.70 
February....| 14.55} 21.16] 13.45] 18.93) 13.90] 19.51 

arch..... 14.55] 21.81] 13.45) 19.20) 13.95] 19.45 
wip tack 14.55} 21.65) 13.45) 18.95) 13.95] 19.46 
May 14.61] 21.78] 13.60} 19.11} 13.83] 19.58 
June 14.70] 21.95) 13.67] 18.95] 13.77] 19.34 
BUN 00:5. ¢4:8 14.94] 21.95) 13.91] 18.95] 13.68] 19.20 
August 16.01} 21.95) 15.31) 18.95) 14.75) 19.25 
September..| 16.86] 22.88) 15.95) 19.58] 15.70] 19.53 
October 16.95} 24.61) 15.96) 21.26) 15.80) 21.51 
Novemoer 17.57| 29.12) 16.47| 27.23) 17.20) 25.60 
December 19.97)...... SRVGER, < «i 0's AOE io 0 0 

Tee: . Tee OUT ks o.-0 $14.76/...... $14.95]...... 


t As reported by W. P. Snyder & Co, 





Alaska Gold M.....] 113 
Alaska Juneau... .. 73 
Am.Sm.&Ref.,com.| 105 
Am. Sm. & Ref., pf.} 115 
Am. Sm. Sec., pf. A] 98 
Am. Sm. Sec., p 94 
rere 38} 
Am. Zine, pf. . 72 
Anaconda......... 83 
Batopilas Min..... 1 
Bethlehem Steel....| 500 
Bethlehem Steel, pf.}| 132 
Butte & Superior. . 473 
Chile Cop......... 25% 
Cres hoes << sak ee 
Colo.Fuel & Iron..| 46 
Crucible Steel....| 62 
Dome Mines. . 20 
Federal M. & S... 12 
Federal M. & S., pf.| 39% 
Great Nor., ore “ett. 36} 
Greene Cananea... . 44} 
Homestake........] 128 
Inspiration Con....} 58 
International Nickel} 43 
Kennecott. . 45% 
Lackawanna Steel. . 8414 
Miami Copper... . . 383 
Nat’l Lead, com.. 60; 
National Lead, Dt... 111} 
Nev. Consol. . 24} 
Ontario Min.. 6} 
Quicksilver........ 2} 
Quicksilver, pf... . . 2} 
Ray Con.. 263 
Republici &S. ,com.. tee 
Republic I. & S. pf..| 105 
Sloss-Sheffield......| 61} 
Tennessee C. & M. 16} 
U.S. Steel, com 107} 
U. 8. Steel, pf...... 119} 
Utah Copper...... 103 
Va. Iron C. & C 48 
N. Y. CURBt Dec. 26 
Buffalo Mines...... 1.15 
Butte & N. Y Sone 1} 
Butte C. & Z. ee 11} 
Caledonia......... .49 
Can. Cop. Corpn... 1} 
Cs 6 6 bas 0 bore .07 
Cerro de Pasco..... 374 
Con. Ariz. Sm..... 1# 
Con. oa. “ 34 
Con. Nev.-Utah....| .12} 
Crystal Cop....... 624 
First Nat. Cop..... 34 
Florence...... ook oa 
Goldfield Con......| .63 
Goldfield Merger...| .06 
ine os 3 60% -40 
ee es *- >> 7k 
Howe Sound. . 7% 
Jerome Verde...... lye 
Joplin Ore & Spel. -| .38 
Kerr Lake... os 4} 
Basics 6. Oi. 0-9k> 40: | 
Majestic.......... .75 
MceKinley-Dar-Sa -§1 
Mother nc o75 a0 44 
Nevada Hills...... -22 
Y. & Hond.. 15 
Nipissing Mines. . 9 
Oro -|$.03 
Ray Hercuies.....- 4 
Rochester Mines...| .66 
St. Joseph Lead 17} 
Standard S. L...... 1 
ee -21 
Success. . -41 
ys eee 6 
Tonopah Ex....... 4} 
EE, an 0 sb ess -25 
Troy Arizona -57 
United Zinc....... 4 
White — pt 1} 
White O: 5 
Yukon Gold... 2. : 24 
SAN FRAN.* Dec. 26 
Re Taiga sir «4 27 .04 
Andes 15 
Best & Beicher. hatncr -05 
Bullion....... .O1 
Caledonia......... -25 
Challenge Con..... -05 
Confidence........ -10 
Cons. Imperial.....| ¢.01 
Con. Virginia...... .09 
Gould & Curry..... -03 
Hale & Norcross. . . .08 
Jacket-Cr. Pt...... -03 
a -15 
Occidental......... .65 
Ophir.... .14 
Overman... paws .04 
Savage..... wes -05 
Seg Belcher........ -02 
Sierra Nevada..... .13 
Union Con........ .49 
i se ae .02 
I 9:5. d's 0 a:s'e-s 4 70 
Jim Butiler........ .83 
MacNamara.. -06 
Midway -20 
Mont. “Tonopah.. : .18 
North Star........ -13 
Rescue Eula....... -26 
West End Con..... 68 
+ .09 
.09 
t.02 
-05 
-04 
D’field Daisy ...-. -04 
Jumbo Extension....| .28 
Round Mountain...| .39 
Sandstorm Kendall.| t.04 
Sliver Pick........ .24 
Ee -06 
Ariz. Central...... -08 
Ds 0550 s-c0cs ok Bene 
MS ies noid -07 
SN Sd. 45500! 0'0'e «ie -30 
Tom Reed. . 1.95 
United Eastern. 5.00 
United Western. . t.04 








= 
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CONTENTS 


WITH PRINCIPAL ARTICLES SUMMARIZED 


*ILLUSTRATED ARTICLE 


*SULPHURIC ACID FROM COPPER-SMELTERY GASES 1121 
3y E. L. Larison 
New markets at points removed from industrial centers 
have recently been created for sulphuric acid by the 
demands of hydrometallurgical and flotation processes. 
Several copper smelteries have already installed acid 
plants, and more are in prospect. Both the Tennessee 
Copper and Ducktown companies utilize blast-furnace 
gas from pyritic smelting; the Anaconda and Garfield 
plants use gases from the roasting of concentrates. 
There is reason to think that gases from converters 
will soon be successfully utilized. 
ENG. AND MIN. JOURN., Dec. 30, 1916 


CO6PERATION IN EXPORT TRADE 1125 


Expressions of Federal Trade Commission on subject 
of legislation now pending in Congress for purpose of 
clarifying antitrust laws in so far as export trade is 
concerned. Of special interest to copper producers. 
ENG. AND MIN. JOURN., Dec. 30, 1916 


*THE WAVE-TRANSMISSION SYSTEM AND ITS USE 
IN DRILLING 1127 
By E. M. Weston 


The description of a new system of power transmission 
and its application to rock drilling. This system has 
many advantages over present power. transmission sys- 
tems and has as wide scope of applicability, and is being 
tested underground on the Rand. 

ENG. AND MIN. JOURN., Dec. 30, 1916 


TRON BLAST-FURNACE SLAGS 1130 


Some properties of blast-furnace slags and methods of 
charge calculation are given. Fluidity is dependent on 
the ratio of silica to lime present in the charge. 

ENG. AND MIN. JOURN., Dec. 30, 1916 


*OATMAN OUTPUT WILL INCREASE 1131 


The United Eastern’s 200-ton cyanide mill is nearly 
completed at Oatman and is expected to begin operating 
at the end of December. Several other mills are being 
completed and will be in operation in the early part of 


the year. ENG. AND MIN. JOURN., Dec. 30, 1916 
*THE JOHNSON DISTRICT, ARIZONA 1032 


By Harry E. Scott 


A small copper district that is proving profitable to 
leasers. Several active mines are in operation. 


ENG. AND MIN. JOURN., Dec. 30, 1916. 
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PERSONALS, OBITUARIES, ETC. 1150 
EDITORIAL CORRESPONDENCE 1151 
MINING NEWS 1152 


SEVENTEEN-MILLION-DOLLAR TAX ON INTELLI- 
GENCE 1133 


Protest against rider to postal bill which will increase 
cost of periodicals to subscribers in some cases 100%. 
ENG. AND MIN. JOURN., Dec. 30, 1916 


DETAILS OF PRACTICAL MINING 1135 


*The Old Horn Spoon—Hints for Operators of Small 
Mines—*Field Mend for Steel Tape—*Making an Expan- 
sion Bolt—*A Light Spad Drill. 
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Stamps-Mill Reports. 
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Fluorine. 
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Minerals Separation vs. Miami—Lead-Plating Sheet 
Metal—The Big Pine Cyanide Mill. 





BELGIAN KIDDIES, LTD. 1143 


A story of Kiddies dragged out of the bread line be- 
cause they had not reached a sufficient stage of starva- 
tion to be given any of the meager food supplies 
available. Story accompanied by various interesting 
letters sent in with subscriptions for Belgian Kiddies 
stock. ENG. AND MIN. JOURN., Dec. 30, 1916 


MOLYBDENITE, TUNGSTEN, BISMUTH DEVELOP- 
MENTS OF QUEENSLAND 1145 
By M. Vingoe 
Production of molybdenite and tungsten from the 
Chillagoe district of North Queensland increased 50% 
during 1916 over that of 1915. Much of the increase 
due to the opening up of new portion of district, which 
now challenges the former supremacy of Wolfram 
Camp. Deposits in the newly opened section are in 
fissure veins much more cheaply prospected and ex- 
ploited than the tortuous pipes and shoots of Wolfram 


Camp. ENG. AND MIN. JOURN., Dec. 30, 1916 
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LL 


The Subscribers’ Forum 


Conducted by the Business Manager of the Journal 


DUVUOUOGNOUOGGAAOUUGENOOOGGGUUUUUEGEQOUUEEOAGUOUUEOGGOOOOUAEOASOUONESAAOUARTTTP 


El 


STAM ACUI AUUAULALMMNELUUUUOEOOOO ASAE EU AOU 


it 


They Stick 


The following are quoted from two letters 
received recently from subscribers: 


“For the past seven years I have been 
a subscriber and interested reader of the 
Engineering and Mining Journal. ... ” 


And the other: 


“I have been a reader of the Engineering 
and Mining Journal for the past ten 


The interesting thing here is the period of 
time and it is characteristic of Journal 
subscribers— 


They stick. 
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> 

a: “It Certainly 

~~ Beats Anything 
I Have Ever Seen” 


Then he adds: “Our Superintendent says it is the finest piece 
of machinery in the drill line he has ever used.” 


Here you have the testimony of both the drill operator and 
the superintendent. | 


We know if you will give “New Cleveland Pocket-in-Head 
Stopers”’ a fair trial you will be just as enthusiastic about them 
as these men. 


Let us ship you a “New Cleveland” on the understanding that 
if, after a demonstration it does not prove entirely satisfactory, 


. . . ° ¢ 
it can be returned without any obligation whatever. & 
’ 
? 
S* 4? 
: ° 9 ¢ * 
Write us a letter or send in the coupon today she ene 
for further information. 4 Ao a 
elles 
Wea f es ee 
Pg o xo" eo 2 Ss 
‘ CS SME a a 
eCleveland Rock DrillCo. As. 
eo Px o © mi - 
‘ pe ae. oe at 
Cleveland 6410 Hawthorne Avenue Ohio fe FS r 
ee |: a 
New York—30 Church Street. a 7 a a 
Ishpeming, Michigan—P. O. Box 234, Qe s : a 
Denver, Colo.—1633 Tremont Street. <> ? oh “=” - oe 
Salt Lake City, Utah—Si1 Walker Bank Building. oe a  < ons . 
San Francisco—Harron, Rickard & McCone. a ‘ é ag 
Los Angeles—Harron, Rickard & McCone. e » - a 4 S 
Fa ae ic? ae a ae : : - 
ao Canadian trade supplied by rg ll o * ee 
Cleveland Pneumatic Tool Co., of Canada, Limited, e v ee WW : : - a 
Toronto, Ont. Pie a i Ue 


A User Said: a 





















ae 
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Over the equipment going into almost any mine in 
the Rocky Mountain Region 


Look at the machinery in the mines in your district 


Ask the man who is running the machines why there is so 
much with the “H. & B.” nameplate 


There are reasons—and good ones 


Quality—Service—Price 
All three are right. Write for Catalogs on any line of 


Mechanical and Electrical 
Apparatus 


“We Can Be of Service to You’’ 


THE 


HENDRIE & BOLT HOFF 


MFG.& SUPPLY CO. 
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Some Big Users of 
Deister Simplex 


Tables 


Inspiration Consolidated Copees o rf 
Miami, Arizona 


Miami Copper Co., 
Miami, Arizona 


United States Stores Co., 

Midvale, Utah 
Pittsburgh Steel Ore Co., 

Riverton, Minn. 
Alaska Juneau Gold re Co., 


uneau, Alaska 
Atolia Mining Co., 


Atolia, Calif. 
Smuggler Union Mining Co., 
Telluride, Col. 
Granby Mining & Smelting Co., 
Joplin, Mo. 
Field Mining & Milling Co., 
cales Mound. Ill. 
Alaska Treadwell Gold Mining 
mean "Alaska 
Bingpese- ew Haven Copper & Gold 


ng am, Utah 
Hollinger Gold Mines, Ltd., 
Tim mins, 
Dominion Reduction Co., 
Co palt, Ont., Can. 


Prince Consolidated Min. & ‘Smelting Co., 
Panaca, Nev. 
McKinley-Darragh pee Mines Co., 
Cobalt, Ont., Can. 
Irtysh Compenation- Tana Mining Co. 
idderiski, Siberia 
Russo-Asiatic Corporation, Ltd 
mekienh, Siberia 
W. L. Reeder, 


Jo panessurs. s. an 
The Billiton Co., Tandjong Pan 
Billito son Dutch East India 
The Seoul Miniag Co. 
Robe, Japan 


Takata & Co., 50 Church St., 


"ta ‘Japan 
St. Anthony Mines, 
Lovelock, Nev. 
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The Reason: 


Note our duplex 
plateau. It consists 
of several steps or 
rises along a diag- 
onal line intermedi- 
ate the dressing zone 
and the main con- 
centrating portion of 
the deck. 


The New Deister Simplex 
Rougher and Finisher 


Numerous Repeat Orders for Deister Simplex 


Tables Prove That They Make Good 





Recent re-orders totaling 381 Deister Simplex Sand Tables and 172 Deister 
Simplex Slime Tables tell a story of satisfaction complete. Just as the proof 
of the pudding is in the eating so is the proof of classifying machinery in its 
performance—in its ability to not only show superiority in comparative tests 
but to maintain that showing in prolonged service. That’s where Deister 
Simplex equipment excels—in standing the racket, in large capacity, in 
economy of water, in automatic control of the line of separation, in cleaner 
concentrate and lower tailing. 


The Deister Brothers, Emil and William F., are 
connected with this concern exclusively. The 
Deister Simplex Tables are the only ones that 
embody the latest and best Deister inventions. 


Write us in detail concerning your ore concentra- 
tion problem. We can offer suggestions based on 
years of field experience that will be helpful to 
you. No obligation. 


Catalog on Request. 


DEISTER MACHINE COMPANY 


Incorporated July, 1912 
H Offi MEGS 5 5.5 sos duondcaues es dadeaee« cen 1933-2003 East Wayne St., Fort Wayne, Ind., U.S.A 
Lenten Office: . nee ee dis Cee a ERR CURES AAR CK aT es No..1, London Wall Bldgs., London Wail, E.C. 
Agents: William L. Reeder, 410 Consolidated Bldg., Johannesburg, South Africa. Takata & Company, 2 Yeiraku- 
cho, Nichome, Kojimachi-Ku, Tokyo, Japan. 


SIIMUPIUIEAL 
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“Perfect” Means Maximum Screen Efficiency 


There is no doubt but that some screens 
last longer than others and that some types 
of screens give better service than others. 


The reason is plain: Some screens are made 


in a scientific way; they are con- 
structed not “haphazard,” but ac- 
cording to a principle. 


This partly sums up the reason for 
the pre-eminence of ‘‘Perfect’’ Dou- 
ble Crimp Wire Cloth. 


In the manufacture of ‘Perfect’ 
Screens, quality is paramount. 
Only the very best material is 
used—Only wire made according 
to Ludlow-Saylor Specifications 
ever finds its way into ‘‘Perfect’’ 
Wire Cloth. 


Peereeeeeeeeter 


Spend the next 
minute andahalf 
in writing for this 
interesting book 
about ‘‘Perfect’’ 
Wire Cloth. 


This means longer life and uniform wear. 


The Double Crimp, which is a feature of all 
‘Perfect’? Wire Cloth down to the finest 
mesh made, not only gives added strength 


and rigidity to the fabric, but it 
does away with slippage—the open- 
ing of some meshes and closing of 
others. The avoidance of this ‘is 
important in close sizing. 


You will find that ‘‘Perfect’’ Wire 
Cloth is accurate in wire diameter, 
in mesh, in space—in fact you will 
find in it the result of our care- 
ful attention to small details as 
well as to the greater problems of 
manufacture, that accounts for the 
super-quality and super-efficiency 
of our product. 


The Ludlow-Saylor Wire Co. 


General Office and Factory, 


BRANCH OFFICES 


St. Louis, Mo. 


20 East Jackson Blvd., Chicago. 
Mills Building, El Paso, Texas. 
Felt Bldg., Salt Lake City, Utah. 
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Side view of Blake Crusher with one Ay wheel removed 
to show tension rods and other details of construction. 


Buy this Blake Crusher 
for These Reasons— 












(1) It is of light weight. Steel tension rods are used to take the 
severe crushing shocks. A light cast-iron frame holds the 
rods and bearings in line. 


(2) Main frame of crusher cast in sections for convenience in 
handling, transportation and erection. 


(3) Movable jaw type with chrome tempered steel jaw plates. 


(4) Has safety toggle, which breaks when foreign material acci- 
dentally gets between jaws. 


(5) Has two heavy machine-finisned flywheels which make 
smooth running. 


(6) Because this crusher is in wide use in concentrating mills, 
cyanide plants, stamp mills and smelters. 






Bulletin No. 1056 goes more into details about it 
than is possible for us to do here. Ask us for a copy. 






The Denver Engineering Works Co. 


3100 Blake Street Also Makers of Denver, Colorado 






Dewco Ball Mills Mine Timber Framing Ma- Richards Pulsator Classifiers Stamp Mills 
Ovoca Classifiers chinery Richards Pulsator Riffles Revolving Grizzlies 
Isbell Concentrators Ore Crushers Crushing Rolls Sample Grinders 








Electric Hoists Automatic Samplers Mine Cages Dewco Tube Mills 
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DON’T BULL-DOZE YOUR BOULDERS 


BLOCK-HOLE THEM WITH | 
SULLIVAN HAMMER DRILLS 



































If you have many boulders 
to break, don’t waste time 
and powder in bull-dozing or 
“mud-capping” them. 


Block-Holed Boulders re- 
quire one-fifth to one-tenth as 
much powder, and break up 
smaller. 





On Ruby Creek, British Columbia, a certain placer 
mine has to break over 20,000 boulders per season in its 
pit. . In 1913, the cost per boulder came to 36 cents. 


In 1914, the mine installed a Sullivan Belted Air Com- 
pressor and 40-1b. Sullivan Hammer Drills, at a total cost 
of $1,250. The use of these drills for block holing made 
a saving in the cost of explosives used, of $1,200 in 1914 
and of $2,833.50 in 1915. Described in Mine and Quarry 
No. 231. Ask for it. 


Another user of Sullivan Hammer 
Drills cut his block-holing cost from 
30 to 142 cents per boulder. 


Hand block-holing is better than 
bull-dozing. Block-holing with 
Sullivan Hammer Drills is far faster 
and cheaper than either. 





Ask for Bulletin 266L. 


x. 


Sullivan Hammer Drill Block-holing, 
Ruby Creek, B. C. 


SULLIVAN MACHINERY COMPANY 


Boston Ishpeming Montreal Salt Lake 


tte Jopli i i Nels . i 
Cit, nt. Suen, 126 So. Michigan Ave. — Selon oo 
Swe  tmin” | CHICAGO, U.S.A. Ramm ilttaw. 
E] Paso Vancouver 
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The Wedge Mechanical Furnace 


Patented 


Se el i ll eR a tc “. ee oe - A ne _ “ 


Wedge Roasters Are Successfully Used at Various 
Plants in the United States, Canada and Mexico for: 


a 2 LO Ew 


eee ee 


Oxidizing roast of zinc ores; 
Sweet-roasting gold ores for cyaniding; 


Pre-roasting copper concentrates for 
smelter practice; 


Sh SR A SRE AAS GEST AACS BO TIT CURIE BREN Se 


Drying-preheating and roasting copper con- 
centrates for reverberatory treatment; 


Chloridizing copper ores; 
Chloridizing silver ores; 
Dead-roasting iron ores; 

Roasting lead ores and lead matte. 


Special furnaces have also been developed 
for the treatment of complex ores. 


The furnaces are modified in design and size, in each installa- 
tion, adapted to the problem; hence desired results are secured at 
low operating cost. 


White us stating analysis of ore, concentrates, mixture or ma- 
terial you desire to roast, characteristics and physical condition of 
same, number of tons to be handled per twenty-four hours, and 
results desired in the calcine. 


i 
i 
' 
i 
i 
ui 
i 
; 
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Wedge Mechanical Furnace Company 


Greenwich Point, Philadelphia 
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CRUSHING 
“ONE 


EASY 
STEP” 





One Big Concern 
has 44 in Operation 


The Inspiration Consolidated Copper Company, Miami, Arizona, started out with 
20 Marcy Ball Mills after they had made a searching investigation. More than that, 
for crushing rock crusher product to flotation feed, they did not decide on 
Marcy Ball Mills until they had conducted long and accurate tests with Rolls, Chilian 
Mills, many sizes and types of Conical Mills, Quick Discharge Tube Mills, Disc 
Crushers, Various Types of Roller Mills, High Speed Hammer Mills, etc. 


Repeat orders have since come in from them until today they have 44 Marcy Ball 
Mills in operation, a portion of them being shown above. 


The following concerns are also users of Marcy Ball Mills: 


Magma Copper Co. 

Braden Copper Co. 

Duquesne M. & R. Co. 

Arizona Copper Co. 

Kennecott Copper Corporation, and many others. 


Marcy Ball Mills are made in various sizes. They all deliver a finished product in 
“‘one easy step.”’ 


Why don’t you profit by the experience and decision of these big, efficient, 
careful buying companies? The first step is to write and ask us to send you 
a copy of the ‘‘Marcy Mill Book.”’ 


The Mine and Smelter Supply Company 
Denver Salt Lake City El Paso 


42 Broadway, New York City 
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Copper Colorado 
Furnaces Iron 
Built Works 
by Company 





9 SERIA ABN AE LION AC A NR Dl A 


at ae SR 


Investigate Direct Smelting 


There is nothing mysterious or impossible about smelting; it is some- 
thing about which the average operator can and should know—partic- 
ularly direct smelting. 


To concentrate and then smelt the concentrates—or have them smelted 
—where direct smelting is workable, is wasteful and expensive. The 
cost of the necessary smelting equipment will soon be paid for by the 
added saving. Do not neglect the possibility of direct smelting— 
at least investigate. 


We Design and Equip Complete Smelting Plants 


and give particular attention to smelting 
equipments of the size and range for the 
medium-sized company and individual opera- 
tor. We have built smelting equipment ever 
since blast furnace smelting was first de- 
veloped in this country. We have designed 


| 
| 
| 
i 
: 
| 
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Smelting Equipment 


Blast Furnaces 
Reverberatory Smelting Fur- 


naces 
Copper Matting Furnaces 
Roasting Furnaces 
Cupelling Furnaces 

Dust Chambers 

Hot Blast Stoves 
Forehearths 

Siag Trucks 

Matte Moulds 


and equipped many smelting plants of varying 
sizes and for all classes of smelting. 

You will find our “Smelting 
Practice” Bulletin Valuable 


It is a book of 160 pages, covering the metallurgical 
principles which underlie the recovery of lead, copper, 





gold and silver by fire methods, and a description of the 
apparatus by which it is done. Write for a copy. 


COLORADO IRON .WORKS COMPANY 


-1860- DENVER. “iF COLORADO-1916- 
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A CHRISTMAS PRESENT 


TO THE 
HARDINGE CONICAL MILL COMPANY 
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CALUMET & HECLA MINING ¢9 
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We quote from the Engineering and Mining Journal, issue of Nov. 4: 
“Calumet and Hecla (Michigan)—No. 1 regrinding plant, formerly equipped 
with old style Chilean Mills, is to have Hardinge Mills for regrinding sands. , 
Each conical mill installed will replace two Chilean mills.” "s 


This company has in operation more than 100 Hardinge mills. 





scmoevneccmnnnsreeveeeeeecnccennccnvveeeceoeccnereesccenceecnveceeerceitceeoeeeseeereceeneecencneecneeeeneccceeeceeeeeneeeereeecreetcccerrmcecerccnnnciini 


64-8-FT. DIAMETER HARDINGE CONICAL MILLS. 
(Operated by 2 men per shift.) 
Driven by 40 hp. General Electric Motors. 


f 
| 
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The New Mill Addition 


to the 
Embree Iron Company’s Plant 


Embreeville, Tenn. 


Will be completely equipped with Our Tables 
for treating Carbonate of zinc ores. 


July 28, 1915 11 Tables Installed 
Nov. 24, 1916 9 Additional Tables 


Do not overlook our special ad. in January 6th issue. 


The 
Deister CONCENTRATOR Company 


Manufacturers of DEISTER and OVERSTROM Tables in either Single or Double Deck Types 


Main Office, Factory and Test Plant—Ft. Wayne, Ind. 


Denver Office, 1718-1720 California Street San Francisco Office: 75 Fremont Avenue 
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With the CLIF TS To the mine manager who is alive to 


the inefficiency of the average samp- 


Automatic Crushing ling plant, a study of the Clifts Auto- 


matic Crushing and Sampling Ma- 


and Sampling Ma- chine will prove a revelation. 
chine—You Save all He will learn that the Clifts combines 


‘ three samplers with three sets of 
along the line rolls in one machine. 


He will learn that it prepares the 
sample for the laboratory, eliminating 
the personal element from all opera- 
tions. . 


He will learn that it is very compact, 
requiring neither high nor expensive 

S S building— 
ave p ace That it reduces the number of driving 


Save Power belts to the minimum— 
That it has no expensive ore chutes 


Save Labor or pipes to wear out— 
Save Time That it will handle the ore either wet 


or dry, without dividing or quartering 


Save Belts the ore by hand— 
° That it will reduce the time and 
Save Handling labor occupied in sampling a lot of ore 
by four-fifths, as compared with the 
Save Costs hand method—incidentally, doing 
the work more thoroughly and ac- 
curately than is possible by hand— 


And he will learn other features of 
the Clifts that are equally desirable. 


If you are that mine manager, or if 
you are at all interested in the cause 
of greater efficiency and economy in 
the sampling plant you will be serving 
your best interests if you send for 
Bulletin CS-1 today. 


Traylor Engineering 
Manufacturing Co. 


Main Office and Works, 
- Allentown, Pa., U. S. A. 


New York Office, 34 Church Street 
Western Office, Salt Lake City, Utah. 
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THE ROCK 
IN THIS TUNNEL 


is probably the hardest ever encountered in rock 


drilling. 


And yet, two “Leyner-Ingersoll’”’ Drills established 
the remarkable record of 437 feet in 81 eight hour 


shifts. 









in 
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Drive Roosevelt Drainage 
Tunnel Rapidly 


Monthly Record of 437 Feet Penetration Made 
in 27 Days of Three Shifts Each in Wet 
Cripple Creek Bore 

RECORD of 437 ft. penetration was 

made in August in the Roosevelt drain- 
age tunnel being driven to drain the Cripple 
Creek mining district. Only twenty-seven 
days of three shifts of eight men were 
worked. The best previous record was 400 
ft., made in January, 1909. The tunnel is 
4 miles long now and 1800 ft. below the sur- 
face. Its width is 9 ft., and it is 8 ft. high 
in the clear. There is a ditch or waterway 
at one side 4 ft. wide and 2 ft. deep in the 
center. The material is a hard volcanic 
breccia, with occasional dikes of basalt and 
phonolite, also very hard. Usually it re- 
quires at least thirty holes to break a round 
From 5 to 7 ft. only is broken per round 
Little timbering is necessary. The rock is 
hauled from the face by mules and hoisted 
out of the Elkton shaft. Water is coming 
out of every fissure and crevice in the rock, 
the total flow at the portal now being 10,300 
gal. per minute. This makes it necessary 
hres for the workmen to wear heavy rubber 
ised boots and clothing. 
re is The drills used are the{Ingersoll-Leyner) 

Model 18, with 2%-in. bits for 's sting” 

Two drills on a horizontal bar are worked 
in each shift. 

It is intended to drive the tunnel 6400 ft. 
farther to the Golden Cycle shaft, although 
it is now rapidly draining the entire dis- 
. trict. 
> The force of skilled tunnelmen doing the 
work is handled by Charles F. Fuller, super- 


intendent. T. R. Countryman is chief engi- 
neer. 







































This tunnel is now 4 miles long and lies 1,800 feet 
below the surface. Size of heading 9 feet x 8 feet. 





This tunnel was originally started in 1907. Early 
attempts to drive it were abandoned by several con- 
tractors owing to their inability to drill the hard rock 
economically. A new contractor installed Leyner 
drills and no further difficulty was experienced. 
The “Leyner-Ingersoll” Drill has demonstrated in rsa ee 
miles of tunnel and drift work, its ability to drill all 

kinds of rock, not only rapidly but at a low cost. 


Ask for Bulletin 4122. 


INGERSOLL-RAND COMPANY 


BUTTE EL PASO KNOXVILLE LOS ANGELES 1 65 Q. Vi ctoria S t. 
1 1 Broadway JUNEAU SEATTLE HOUGHTON | NEW ORLEANS 


DULUTH ST. LOUIS a Hg en tn LONDON 
W DENVER CHICAGO PITTSBURG SA? SS tery 
N BIRMINGHAM SALT LAKE 
N E Y OR K BOSTON SCRANTO HAVLNa CUBA 
FOR CANADA ADDRESS—CANADIAN INGERSOLL-RAND CO., MONTREAL. 


AIR COMPRESSORS ‘“JACKHAMERS” LEYNER Rae hap 
VACUUM PUMPS ‘“SSTOPEHAMERS” LEYNER OIL = 
TURBO BLOWERS ‘‘CALYX’’ CORE DRILLS “LITTLE TUGGER” HOISTS 


49-LI 
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$14—Added value 


3=—= “ treatment 
charge 


dl1=Net increased 
value per ton 


A Huff Electrostatic 
Separator Did It 


From a 4% copper and 50% zinc middling, the Huff pro- 
duced a 17% copper and 60% zinc product, thereby rais- 
ing the value of the concentrate, on present market 
prices, from $43 per ton to $57 per ton. This was done at 
an added treating cost of $3 per ton. 


With spelter at 5 cents and copper at 15 cents, the net 
increase in value of the product would have been over $6. 


It will pay you to see what the Huff can do with your zinc- 
copper and zinc-iron middlings. Its capacity for making 
a more marketable product is remarkable. Our 50 ton 
Denver Mill is equipped to make thorough and con- 
clusive tests on car-load lots. Write. 


Also the Plumb Pneumatic Jig 


American 


Zinc Ore Separating Co. 
1218 Foster Building, Denver, Colorado 


Vol. 102, No. 27 
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Where conditions demand a centrifugal, select a Worthington 
Pump. 


These illustrations show several Worthington designs that have 
proven exceptionally well-fitted to mining application. 


The Worthington Pump is sturdily and dependably constructed 
—designed to meet your specific conditions of service. 


The Worthington Pump requires comparatively small space; its 
extreme simplicity, low first cost, infrequent repairs, low upkeep and 
high efficiency are appealing features to the mining engineer— 
features the right mine pump must possess. 


That is why Worthington Centrifugal Mine Pumps may be found 


in operation in nearly all the important mining regions in the United 
States and Mexico. 


When the water to be 
handled contains acid in 
solution, the entire pump 
is constructed of acid re- 
sisting composition; other- 
Worthington wise, the casing is built 
a either of steel or heavy 
ee. cast iron. Bronze impel- 8 in. oi. Motor Driven Turbine Mine Pump. 
350 ft. head. lers are always used for a ee 
high-speed pumps. 


10 in. 10-stage Centrifugal for Hydraulic Mining. 
4 Units, each 3,000,000 gal. per 24 hr., 750 ft. head. 


16 in. Double-Suction Split Casing Volute Pump. 10in. 4-stage Turbine, 4,000 G.P.M. 
500 ft. head. 


WORTHINGTON PUMP AND MACHINERY CORPORATION 


New York Office: 115 Broadway Works: Harrison, New Jersey 


Branch Houses: : 
Atlanta Chicago Denver New Orleans St. Louis San Francisco 


Boston Cincinnati Detroit Kansas City Philadelphia St. Paul Seattle 
Buffalo Cleveland El Paso Los Angeles Pittsburgh Salt Lake City 
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Small Olivers. Large Olivers. 
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The Oliver Continuous Filter 


is simple and its mechanical construction is of the best. 
Hence its capacity for standing up under hard work and for 
keeping on the job without shutdown. An Oliver Filter is 
all business. You get full protection without paying royalties. 
It will work 24 hours out of the day without attention. 
There are no tanks to empty, no valves to take up your time, 
no heavy leaves to fool with. It is automatic. 


This is the way a mill man who has had occasion to observe the Oliver 
Filter closely and under a very wide range of service, put it recently: 


Dewatering to as low as 6 and 7%, it saves freight; operating auto- 
matically, it reduces labor costs—no scraping, mucking out or intermit- 
tent operation. It also minimizes soluble losses in cyaniding. Descrip- 
tive bulletins on request. 


We should particularly like to have you send us a 5 gal- 
lon sample of pulp for laboratory test. The results will 
tell the exact story. No charges. 


NSQUUQUNUUUUUTENEOQNENSQ000QUUO000G00000Q0UUOUUUOEUEUOGE MOLEOUOUOOTOONGOGOQGOOOOOOOUOGGEEOOOOOOUOOUOOOOGEOOGOOGOUOOOOONEOGEOGOQGQOUOOCOOOEEOEOOGOOOOOOUOEEEOOGOGOOOOOOOOOOOEOOOEOOEOOOUOOOOOEOOEGOOOOOOOUUOOOOOOREGOOOOOOOOOOESOGEE AL OOOOEAA EACH 


STINT. 


Oliver Continuous Filter Company 


800 Hooker and Lent Building, San Francisco, California 
No Royalties—Low First Cost 
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Central shaft is held rigidly in top 
and bottom spiders by expansible 
taper bushings. Sleeve type eccen- 
tric rotates on shaft, imparting cam- 
like movement to head. Head is 
adjustable on flanged liner, to 
change opening. Head does not turn, 
but gyrates. Gyration is uniform at 
top and bottom of bowl. 
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We Are Building Four No. 7); Telsmith 
Primary Breakers For The Braden 


Copper Company 


' \ 7 I Y > Because, in heavy crushing service, the 
e short, stocky, single-piece Telsmith frame is 
vastly more reliable than a two-piece frame of twice the height. 


Because the Telsmith shaft is rigid, instead of merely sup- 
ported—because it is shorter and stronger—because it is uni- 
formly loaded and non-fatiguing—because it clamps the whole 
crusher structure together. 


Because the bearings are bigger—between 3 and 4 times 
bigger than in other gyratory breakers. 


Because the stroke is parallel to the axis of the crusher— 
because there’s a long initial pinch on the big rocks—because 
the entire bowl is utilized, instead of only the bottom. 


Because all gears and bearings are protected by oil pressure, 
which absolutely precludes the entry of dirt. 


For the same ‘“‘becauses,” you will be interested in our 
catalog No. 168-M which we will gladly send without charge 
or obligation. 


SMITH ENGINEERING WORKS 
3195M LOCUST ST. - - MILWAUKEE 
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{| Engineers who have been using ordinary unions notice the difference—and 
show it—when they switch over to “KEWANEE” Unions. 


{| The adoption of “KEWANEE” Unions eliminates trouble and changes a 
grouch to a grin. The superior “KEWANEE” qualities quickly bring the smile 
of solid satisfaction to the face of every user. 


{ There’s not the slightest doubt about it— 
{{ The “KEWANEE” Union always results in a satisfied engineer. 


NATIONAL TUBE COMPANY 


General Sales Offices: Frick Building, Pittsburgh, Pa 
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Don’t Forget These Five 
“KEWANEE” Advantages: 


Brass to iron thread connection—No corrosion. 


(2) Brass to iron ball joint seat—No gasket. 
(3) Extreme compressed air test under water—No defective fittings. 
(4) Solid three-piece construction—No inserted parts. 
(5) Easily connected and disconnected—No force required. 
DISTRICT SALES OFFICES: 
Atlanta Boston Chicago Denver Kansas City New Orleans New York 
Philadelphia Pittsburgh St. Louis St. Paul Salt Lake City 


21 


Neer 


Omaha 


Pacific Coast Representatives: U. S. STEEL PRODUCTS CO., San Francisco, Los Angeles Portland, Seattle. 


Export Representatives: U. S. STEEL PRODUCTS CO., New York City. 
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—the Conveyor Belt that Lasts 


There is nothing mysterious about the lasting quality of 

‘Rexall’? Canvas Belting. Its double stitched con- 

struction prevents ply separation and the superior quality tas 
of duck used insures maximum wear. -Special chemical Full Details 
treatment renders it pliable at all times and makes it ant Petam. 
impervious to moisture and to changes in temperature. 

You'll be interested in examining a sample. Write for 

one. 


IMPERIAL 
BELTING CO. 


MANUFACTURERS 


SALES OFFICES 
42 Broadway, 
New York City 
325 Walker Bank Bid¢., 
Salt Lake City 
423 Yeon Bidg., 
Portland, Ore. 
GEN’L OFFICES AND 
FACTORY 
Lincoln and Kinzie Streets 
CHICAGO 


ig 


Continuous Gasification Without 
Hand Poking or Clinker Formation 


PHIL EEL ECC CCLCCCLLLUCLCCheaM LL LLLULo 


Stationary Section showing Stirring Gear. Revolving Section showing Worm Gear Drive. 
WOOD “gaa” GAS PRODUCERS 
Operated 
Produce a continuous gas supply with from 26 to 28% CO content. Unexcelled for operation in connection with 
zinc smelting and Roasting Furnaces. In use by American Zinc and Chemical Co., Grasselli Chemical Co., 


American Zinc, Lead and Smelting Co. Highly economical. Low steam and water consumption. Write for 
complete information now. 


R.D. WOOD & COMPANY - - PHILADELPHIA, PENNA. 


Makers of Hydraulic Machinery, Gas Holders, Centrifugal Pumps, Cast Iron Pipe, Fittings, Valves and Special Castings. 
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ARDSOCG 
Stoper, Nol2 





DENVER “CLIPPER” DRILLS 
“WAUGH” ‘STOPERS 


Prove to be a fe 
Strong Combination 


Butte & Superior Mining Company 
Headway made on Shafts No. 2 and 3 


Shaft No. 3 


Work was begun on this shaft in December, 
1915. This shaft was sunk to a depth of 65 
feet in January, 1916. February Ist, Denver 
“Clipper”’ Drills were installed and an average 
of 125 feet per month was sunk until the shaft 
was connected at a depth of 690 feet July Ist, 
1916, with a series of raises driven from the 
10-, 12-, 13-, 1,400-ft. levels with Waugh 
Stopers. On August Ist connection was 
made from the 15- to 1,400-ft. levels. 


Werght 
85 Pounds 


Four miners per shift were employed in 
the shaft using four Denver “Clipper” 
Drills. A round consisted of twenty-six 
8-foot holes. 


We Guarantee— 


Raising was done with two 17-V “Waugh” 
Stopers drilling rounds of 16 holes to a depth 
of 6 feet. Raises timbered with full size 


@ That the Hardsocg Stoper is constructed of (6x18 ft.) three compartment shaft sets. 


the best material for rock drills and that it 
will give longer service and better all-round 


Maximum Sink 135 ft. in 30 days. 
results. 


Maximum Raise 100 ft. in 14 days. 


Shaft No. 2 


Eight by eighteen, three compartments. 
Sunk to 600 ft. depth. Completed by rais- 
ing. Shafts fifty feet apart. 


@ That, being valveless, it is most economical. 


qG That it will consume less air than other 
drills having same size cylinder. 


g And that it will drill more feet of holes on the 
same amount of air. 


Formation: Stiff granite. 


Want full details concerning the excep- 
tional drilling speed and durability of 
the Hardsocg No. 12? Write for catalog. 


Hardsocg Wonder Drill Co. 


Ottumwa, Iowa 
Agencies in all Principal Cities 


DENVER, COLO. 


New York El Paso Seattle Salt Lake City 
San Francisco Houghton Butte, Joplin Kingman, Ariz. 


CANADIAN ROCK DRILL CO., Ltd., Toronto, Ont., Nelson, B. C. 
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are the exclusive table equipment of the Burro Mountain Copper Co., ‘Tyrone, New 
Mexico, a Phelps, Dodge & Co. property. This is one of the most modern and up- 
to-date plants in the United States. 


Why not adopt BUTCHART TABLES for YOUR new mill? 


Write for Bulletin No. 2. Submit your concentration problems. 


W. A. Butchart, 605-607 Mercantile Bldg., Denver, Colo. 


42 CARRIERS © 
GUARANTEED FOR 
FIVE YEARS CONSTANT USE 


SELF OILING VIBRATOR 
GUARANTEED FOR THREE 
YEARS CONSTANT USE 


“Superior to any 
Within My Experience” 


This is what Edward T. Wright, 


Consulting Engineer, of Chicago, 
says about three James Sand 
Tables that we furnished his 
company at Joplin, Mo. 

James Tables are in successful 
operation throughout the world 
—over 1,500 in America. One 
concern in Missourihas forty-five. 


We manufacture a full line of 
concentrating and slime saving 
machinery, such as jigs, classi- 
fiers, settlers, sand and slime 
tables, and screens for both 
wet and dry work. We make 
tests on all concentrating ores 
and design and equip concen- 
trating plants complete. 


Write for Descriptive Circulars and Prices. 


THE JAMES ORE CONCENTRATOR COMPANY 
35 Runyon Street ~ Newark, N. J., U. S. A. 


and HOLMAN BROTHERS, LIMITED 


Camborne Cornwall, England 
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Saves Time, Steel, Fuel 


and Labor 
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What Happens to Your Plant 
When Your Crusher Breaks? 


Do things continue to go well? 
No indeed they don’t! There is 
a stoppage all down the line. Some- 
times it’s briefi—sometimes pro- 
longed—depending on the serious- 
ness of the damage. The point is, 
delays are expensive. So much 
so that only a few of them more 
than offset the cost of one of our 
magnetic pulleys. And that is not 
considering actual costs of crusher 
repairs, to say nothing of the low- 
ering of plant efficiency. 





By introducing a Dings 
Magnetic Pulley as Head 
Pulley for your belt con- 
veyor you provide a mag- 
netic separator that will 
remove all tramp metal 
from crusher material 
and insure against dam- 
age. Made in all sizes. 
Full details and prices 
on request. Write. 


Fuel Oil Burning 
Low Pressure F ORGE 


e ° Fuel oil flame quickly 
Write for the la- heats forge—can_ be 
instantly extin- 


test Forge Bulletin guished. 


Steel in sight at all 
times—no_ burning. 


Flame does not sul- 
phurize or scale steel. 


Dings Magnetic Separator Co. 
673 Smith Street - Milwaukee, Wis. 


Complete fuel com- 
bustion — no smoke. 


INRA 


Low pressure—prac- 
tically no noise. 
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Saves 10% steel and 
20 to 40% fuel. 
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| HAVE SURVIVAL VALUE 


Denver Fire Clay Company 


Denver, Colorado, U. S. A. 
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: the Arctic Circle 


Kennecott Nome _ Latouche 


Up in the frozen North—near the Arctic Circle— 
WESTINGHOUSE. TURBO-GENERATORS are 
operating satisfactorily year in and year out—in a 
service and a locality where operating troubles could 
not be tolerated—where repairs would mean pro- 
hibitive delay and expense. 


ee 


The Kennecott Copper Corporation and the 
Nome Consolidated Dredging Co. selected Westing- 
house Steam Turbines because of their PROVEN 
RELIABILITY. 


a oS 


ins a 


Westinghouse Electric 
& Mfg. Co. 


East Pittsburgh, Pa. 


a a SO 
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Central Power Plant, Davis Coal and Coke Co., Thomas, W. Va. 


Greatly Increased Tonnage 
for Less Power 


By using one power plant for a group of mines 
instead of a power plant at each mine, a greatly in- 
creased tonnage has been obtained by a well-known 
mining syndicate. 


Much less fuel per ton of coal extracted is required 
and greater continuity of power assured than before 
centralization. 


Turbo-generators and motors made by the General 
Electric Company were used in making the above 
change, which has proven so profitable. Probably 
centralization of power plants may work economies 
for you. 


39 





This 
trade mark 
the guarantee of 
excellence on 
Goods Electrical 


ADDRESS 
NEAREST OFFICE 
Atlanta, Ga. 
Baltimore, Md. 
Birmingham, Ala. 
Boston, Mass. 
Buffalo, N. Y. 


Charlotte, N. C. 
Chattanooga, Tenn. 
Chicago, Ill 
Cincinnati, Ohio 
Cleveland, Ohio 
Columbus, Ohio 
Dayton, Ohio 
Denver, Colo. 

Des Moines, Iowa 


Duluth, Minn. 
Elmira, N. 7d 
Erie, Pa. 


Fort Wayne, Ind. 
Hartford, Conn. 
Indianapolis, Ind. 
Jacksonville, Fla. 
Joplin, Mo. 
Kansas City, Mo. 
Knoxville, Tenn. 
Los Angeles, Cal. 
Louisville, Ky. 
Memphis, Tenn. 
Milwaukee, Wis. 
Minneapolis, Minn. 
Nashville, Tenn. 
New Haven, Conn. 
New Orleans, La. 
New York, N. Y. 
Niagara Falls, N. Y 
Omaha, Neb. 
Philadelphia, Pa. 
Pittsburgh, Pa. 
Portland, Ore. 
Providence, R. I. 


Salt Lake City, Utah 
San Francisco, Cal. 
Schenectady, N. Y. 
Seattle, Wash. 
Spokane, Wash. 
Springfield, Mass. 
Syracuse, N. Y. 
Toledo, Ohio 
Washington, D. C. 
Youngstown, Ohio 


For Michigan _ busi- 
ness refer to General 
Electric Company of 
Michigan, etroit, 
Mich. 

For Texas, Oklahoma 
and Arizona 
business refer to 
Southwest General 
Electric Company 
(formerly Hobson 
Electrie Co.), Dallas, 
El Paso, Houston 
and Oklahoma City. 

For Canadian business 
refer to Canadian 
General Electric 
Company, Ltd., Tor- 
onto, Ont. 

General Foreign 
Sales Offices, Sche- 
nectady, N. 30 
Chureh St., New ¥ ork 
City; 83 Cannon St., 
London, E. C., Eng- 
land. 





General Electric Company 


General Office: Schenectady, N. Y. 


6623 
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ANSWERS addressed to us at 10th 
Ave. and 36th St., New York, or 1144 
Monadnock Block, Chicago, will be for- 
warded without charge (excepting circu- 
lars or similar literature). 


IMPORTANT: Original letters of rec- 
ommendation or other papers of value 
should not be inclosed to unknown corre- 
spondents — send copies. Advertisers’ 
names will not be furnished under any 
circumstances. Copy received until 10 
a.m. Monday. for following Saturday’s 
issue. 
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nS 
Positions Open || 


MILL SUPERINTENDENT wanted for 
modern but small cyanide plant; all 
sliming with agitation and continuous 
decantation; state experience and salary 
expected; desirable location in United 
States. P493—Eneg. & Min. Journal. 


FURNACE FOREMAN wanted for cop- 
per mine in Venezuela; take charge sin- 
gle blast furnace, preferably experienced 
pyritic smelting; able speak Spanish; 
also chemist for above. Reply stating 
experience and terms.. P492—Eng. & Min. 
Journal, 


Civil-Service Opportunities 


Examinations for these positions will be held on or up 
to the dates given. 


For information on the _ following, 
write to United States Civil Service Com- 
mission, Washington, D. C.: 


AID, qualified in chemistry; 
$840 per year; 
Form 1312. 


SUPERVISING MINING ENGINEER 
and metallurgist: $4,000; examination 
Jan. 16. Form 2118. 


$600 to 
examination Jan. 17-18. 


COU 


Employment Agencies 


TLeLeeDOGROORAUEREADOONCEREROECEESROEUECEEORDEEOGOREOSHOHGORERSAOEOEEOEOEOCERORONORCECEEceReeseeeeeeesette 


The Agenctes advertising here agree to refund any regis- 
gration fee on demand any time within the first siz months 
when no position is secured. 


MECHANICAL DRAFTSMEN—Several 
men experienced on mill and smelter de- 
sign; liberal salaries. Business Men’s 
Clearing House, Denver, Colo. 


NO REGISTRATION FEE is charged 
our clients; so are under no obligation to 
place unqualified men. Registrations ac- 
cepted from desirable applicants only; 
so offer mining companies carefully se- 
lected men whose records warrant our 
recommendation. When requiring ca- 
pable men of any kind write Mines Tech- 
nical Agency, 1004 Washington Building, 
Los Angeles. 


TEMPORARY FREE REGISTRATION 
—While present heavy demand continues 
for well-qualified men all branches min- 
ing, milling, smelting, we will accept, 
without registration charge, applications 
from — men who are _ technical 
graduates; esirable positions secured 
era: established 14 years. Business 
Men’s Clearing House, Denver, Colo. 


sneneseenseets 


sieananiet? 


Assayer, Engineer 
Master Mechanic, 
Electrician? 


Wire or Write 
Business Men’s 
Clearing House, 

Denver, Colo. 
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Miscellaneous 
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RATES—UNDISPLAYED 


“Positions Wanted,” 3 cents a word, mini- 
mum charge 50 cents an insertion, payable 
in advance. 

“Positions Open’’ and all other undis- 
played Want and For Sale advertisements, 
5 cents a word, minimum charge $1 an in- 
sertion. 


(When replies are to be received in our care, 
allow four words for the box address.) 


DISPLAYED 


1 inch one time—$2.50. Rates for larger 
spaces and longer terms furnished on request. 
Advertisements for bids (Proposals) $2.40 an 
inch. 
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CORRESPONDENT 


THE UNDERSIGNED plans and con- 
ducts correspondence for positions in 
technical, manufacturing and _ profes- 
sional lines for $2,500 to $15,000 men ex- 
clusively. Complete privacy assured. No 
commission charged—only service fee 
and postage. Send name and address only, 
in confidence, for prefatory details. 

W. Bixby (established 1910), W1 Niagara 
Square, Buffalo, N. Y. 
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Positions Wanted 


MINING GRADUATE seeks position 
with strong company desiring a man 
with six years’ experience in surveying, 
underground, cyanide and construction 
work under widely varied conditions. 
Speak Spanish. PW486—Eng. & Min. 
Journal, Chicago. 


qpuenanasesins 
sussneseags 


EXPERIENCED MINE ACCOUNTANT, , 


gold, iron and silver mines, requires po- 
sition; languages, 
single. PW488—Eng. & Min. Journal. 


METALLURGIST with many years’ ex- 
perience as superintendent and metal- 
lurgist of zinc smelting and silver-lead 
smelting plants with large companies is 
open for engagement; technical gradu- 
ate; good references. PW489—Eng. & 
Min. Journal, Chicago. 


MANAGER or SUPERINTENDENT: 
open for engagement; with a technical 
training and 25 years’ of continuous ser- 
vice, on the principal mining fields in 
the Western States and Foreign Coun- 
tries; claim to understand every phase 
of mining, milling, construction and in- 
stallation of equipment, applicable’ to 
latest practice. Highest credentials. PW 
485—Eng. & Min. Journal. 


ADVERTISING MANAGER — Position 
as advertising manager or assistant to 
sales manager desired by mechanical en- 
gineer; several years’ successful experi- 
ence as advertising writer for large 
manufacturers and as trade paper editor; 
little actual selling experience; under- 
stands power plant, mining and contract- 
ing fields; used to responsibility; now 
employed. PW490—Eng. & Min. Journal. 


POSITION as general foreman of cop- 
per smelting and convertor plant. by 
practical smelter; man who has had 20 


FU PU 


— TURBINE 
PUMP AND MOTOR 


Specifications—Turbine pump required to deliver 150 Imp. or 180 U. S. gallons 
Motor—about 50 HP., 440 volt, 60 cycle, 3 
phase, with starting box, wound and insulated for continuous service in wet or 
Motor mounted on pump base. No acid in water to be pumped. 


WANTED 


per min. against 534 ft. head. 


damp place. 
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French and Greek; : 






Goldenville Consolidated Mining Co., Ltd., 185 Summer St., Boston 
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years’ experience in copper ameliing. and 
can give best of reference. PW 491— 
Eng. & Min. Journal. 
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For Sale : 
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RESPONSIBLE NEWFOUNDLAND 
CORRESPONDENTS offer large unde- 
veloped deposit magnetic iron on deep 
water. Sample analyzes iron 62%%; 
titanic acid 1.85%; sulphur none; phos- 
phorus trace; insoluble 9.30%. Harvey & 
Outerbridge, 11 Broadway, New York. 


FOR SALE, complete equipment of 20 
stamp mill and concentrator with leach- 
ing and agitating cyanide annex. yen - 
eral electric motors 3-phase, 60-cycle, 
2,300 volts from 40 to 125 hp. together 
with all the other electrical equipment. 
Ingersoll-Rand compressors, air drills, 
electric and steam pumps, 50-hp. Lidger- 
wood hoist and boilers and all other ma- 
chinery. Will sell most of this for 25 
to 30% of cost price. Address G. H. Wear, 
Sumpter, Oregon. 


FOR SALE—Copper mine, well located 
in Wyoming; development sufficient to 
prove its value; correspondence with re- 
sponsible brokers solicited; blue prints 
on application. Elmen & Clinton, Mun- 
ger Building, Lincoln, Neb. 


WANTED 


For Salaried Positions in 
South America 


Technical, Operating, Clerical 
and Construction Men 


EMPLOYMENT DEPARTMENT 
CHILE EXPLORATION CO. 
BRADEN COPPER CO. 
120 Broadway - New York City 


COLEEGUHGEOOGONONGEGUDOEOAREOONOESAGOOOEDEGHGUEOEOUOAEOAOOCEOAEORORGEOGAUEOeROcooONeetoeocenecncccceaeNl 
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2 


’ ° 
Employers’ Clearing House 
Established 1911 El Paso, Texas. 
Technical men,practical mine or millmen,office men. 


aa mining man of technical and practical 
training in charge of mining department. 


Men using Spanish a specialty. 
write us your needs. 


Mills Building, El Paso, Texas. 


Wire, cable or 


LOOOUDEGOODOOOONOOROEOROEOEOOHOOSRUERSOEOOE 
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COPY 


for the 
Spectra, Opportunities SECTION 


can be received until 10 A. M. Mon- 
day for that week’s issue. 
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RATES: 


1 inch—$2.50 
4 inches— 2.40 an inch 


(The above rate applies to a 4-inch space in 


one issue, a 2-inch space in two issues, or a 
l-inch space in four issues. The larger 
spaces following may be used up in a similar 
way.) 


8 inches—$2.30 an inch 
15 inches— 2.20 an inch 
27 inches— 2.10 an inch 


) 
50 inches— 2.00 an inch 
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Engine, Boilers, Etc. 
FOR SALE 


350 H.P. Wright-Corliss tandem com- 
pound Engine, low pressure steam 
cylinder 44 in., high pressure 24 in., 
36 in. stroke; flywheel 16 ft. diameter, 
42 in. face. 

Also 2 Water Tube Boilers, 6 x 16 ft. 
both having 84 four-inch tubes, to- 
gether with blower, superhe¢ iting plant, 
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SECOND-HAND MACHINERY 


PORTLAND FILTER 
1—12x7} Portland Filter, almost new, complete 
with Connersville Vacuum Pump and Wire 
Winding Device. 


CYANIDE EQUIPMENT 
~36-in. Aikens Classifiers. 
20- . Dorr Thickeners. 
. Dorr Thickeners 
. Dorr Thickeners 
2 33- Dorr Thickeners 
3—Rothwell Agitators. 


CONCENTRATORS 
14—Rebuilt Wilfley Tables. 
20—Card Tables. 
5—Deister Tables. 
8—6-f[t. Frue Vanners —new belts. 
7—Sutton, Steele & Steele Dry Tables. 
8—Overstrom Tables. 

TUBE AND BALL MILLS 
1—84-in. x 16-ft. Tube Mills. 
2—72 in. x 12-ft. Tube Mills. 
1—5 -ft. Tube Mill. 
° 5 -ft. Allis-Chalers Tube Mills. 
1 
1 
1 
|- 








5x9 Tube Mill. 

48x16-in. Abbe Tube Mill. 
48x12-in. Traylor Tube Mill. 
6x9-ft. Gates Ball Mill. 

5x9 Ball Mill. 

1—5x7 Standard Ball Mill. 
1—5x4 Standard Ball Mill. 
1—4x3 Standard Ball Mill. 


OLLS 
1—-Set 12x20 McFarlane Rolls. 
1—-Set 14x26 Stearns-Rogers Rolls. 
2—Sets 14x27 Davis Rolls. 
8—Sets 16x36 Davis Rolls. 
2—Sets 16x36 Colo. Iron Works. 
3 
1 
1 
1 
3 





3—Sets 16x36 McFarlane Rolls. 

—Set 16x40 Colo. Lron Works. 
Set 3x10 Triplex Ro ls. 
—Set 5x18 Triplex Rolls. 
—Sets 6x24 Triplex Rolls. 


MOTORS 
3-phase, 60 cycle 
Gen'l Electric, 440 volts. 
Gen'l Electric Synchronous, 440 volts. 
. Westinghouse, 440 volts. 
' See Electric, 440 volts 
Gen'l Electric, 2200 voits. 
Gen’! Electric, 440 volts. 


HOISTS—FIRST MOTION 

ren'l Electric, 440 volts. 

Gen’! Electric, 440 volts. 

3—10 Hp. Gen'l Electric, 440 volts. 

1—10x30 Bolthoff, S. D. 

1—16x30 Allis-Chalmers, D. D. 

1—16x36 Davis, D. D. 

1—22x36 Danville, D. D. 

1—26x72 Webster, Camp & Lane Double Cylinder 
Corliss Double Reel. 


GEARED HOISTS 
—5{x5 Anaconda, D. C. D. 
—6x8 Vulcan, D. C. S. D. 
—8x10 ee D. C. Po 
. 8. D. 


4+—! 
1315p, 


—8)x12 Webster, D. C. 

—10x10 Sideeratod - Cc. 
10x14 Davis, D. C. D. 
-12x14 vatrbonke-blerse, D. C. 8. D. 

16x24 Nelsonville, D. C. D. D. 


FRICTION HOISTS 
2—6x8 Vulcan, D. C. 
4—6x8 Fairbanks- Morse, 
3—6x8 M. & S, - “2 
1—6x8 National, 
1—8x10 oan na D. C. 
1—10x12 Fairbanks-Morse, D. C. 
1—12x12 Fairbanks-Morse, D.C. 

ELECTRIC HOISTS 

1—10 hp. Single Drum, Friction. 
1—15 hp. MeFarlane, 8S. D. 
1 35 hp. H. & B., Single Drum. 
1—75 hp. Trent, 8. D. 
1—50 hp. Leyner, Single Drum. 
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2 boiler feed pumps, air pump and jet 
condenser connected with the above 
engine. 


FS 487—Eng. and Min. Jour. 
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— For $2.50 


you can send a letter 
to 125 men interested 
in metal mining. 


Send for Our Complete Machinery List. 


THE MORSE BROS. MACHINERY & SUPPLY CO. 
1732 Wazee Street Denver, Colorado 


PT 
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WANTED 


gure emerineremmiimrmorereneiioneimiinneimeeminmeeeemns 


Your Machinery Dollars 
Do More Work Here 


2 six-foot Chile mills, 2 9x15 crushers, 3 electric 
locomotives, 4 steam locomotives, 100-hp. S. D. 
electric hoist, 150-kw. G. E. 2,300 V. 3 P. generator, 
Pelton 4-ft. wheel with governor, 4 Ry. steam shov- 
els, new copper furnace, Connersville blowers 2 to 
81-ft. contractor's hoisters, derricks, compressors, 
lighting plants, Corliss engines up to 800 hp., boil- 
ers and pumps, 7 electric and 14 steam mine 
hoisters. Write for prices and details on this 
slightly used machinery and save money. 


ARTHUR D. KENYON 
DENVER, COLO. 


1—2,500 gallon capacity 


GEARED PUMP 


either Horizontal Or Vertical to be 
complete with Motor for 440 volts, 
3 phase, 60 cycle current, to pump 
against a head of 170 feet. Must be in 
good condition, send complete data to 
OTTO J. KERSCHENSTEINER, 
Managing Director, 
MeMillan Zinc Co., Jefferson, Wis. 
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—or a circular to 250 
men. 
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We have just completed fitting out 
four mills and have saved our cus- 
tomers considerable time and money. 
Let us show you how to do the same. 


BOGUE SUPPLY CO., 
Salt Lake City, Utah : 


PT 


FOR SALE—One 24 inch Fuller 


PULVERIZING MILL 


practically new, to sell at a big discount off the 
regular list. Address: 


H. SOFRANSCY CO., Allentown, Pa. 


[Not including the cost of the letter 
or circular.| 


Or 


you can buy a one 
inch space on this 


page for the same 
money and REACH 
OVER 1,000 MEN. 


Can we serve you? 
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TURBO GENERATORS 


IMMEDIATE DELIVERY 
Two Westinghouse-Parsons 300 Kw. direct-connected Turbo Generators, 60- 
cycle, 3-phase, 440-volts, exciters on same shaft. 150 Ibs. or 200 lbs. steam pressure. 


Two Wheeler Surface Condensers. Brass tubes with brass lined air pumps 
mounted integral with condensers. 


One 30-H.P. Induction Motor Generator Set, 440-volts, 3-phase, 60-cycle 
motor, 110-volts, 850 R.P.M. generator. 3-panel switch board, one panel for 
each generator, and one for exciter units, with appropriate instruments and wiring. 


All piping, valves, etc. Can be seen under steam at our plant. 
AMERICAN HOIST & DERRICK CO. ST. PAUL, MINN 
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LIDGERWOOD[.,. ._. 
MINE HOISTS | °“ ocean” 


Steam up to Electric built 
1,000 H. P. any size Economy in mine haulage 


must be based upon the 
hoist. 


We build Mine Hoists to 
meet every type of mine 
service. 


Operation and mainten- 
ance costs per ton hand- 
led are at a minimum 
with Lidgerwood Hoists, 


Lidgerwood Mfg. Co. 


96 LIBERTY STREET, NEW YORK 


Electric Mine Hoist, single fixed drum 7? in. diameter, Chicago Los Angeles Seattle Pittsburgh Philadelphia 
56 in. face, 150 H.P. motor, limit switch, solenoid a ne 
brake, Duty 14,700 lbs. at 250 F.P.M. 
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Vulcan Hoists 


VULCAN Hoists are known particularly through the re- 
peat orders placed by the biggest hoist users in the country. 
Batteries of from two to six or more of these immense 
VULCANS, bought always after a thorough test of an 
initial hoist, are unassailable evidence of their quality- 
design, their quality-construction and their quality-per- 
formance. 

The stock designs are intended to cover a multitude of - 
average conditions—and the special designs worked out 
by our engineers and yours will meet your specific needs 
perfectly. 


Vulcan Iron Works 
1733 Main Street, Wilkes-Barre, Pa. 
New York Chicago 
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angry bec2zuse of Girt 


Ask Us questions about Materia. 
workmanshiP delivery Eile Td) 
Prioees- Do Kt Today 


PHILADELPHIA GEAR works 


Geo. B. Grant, M. E. 
Vine and 12th Streets Mee! 
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The Slogan of the Cameron—*Character: the Grandest Thing” 
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CAMERON CENTRIFUGAL PUMPS 


casing gives quick access to the working parts 
without disturbing pipe connections or pump 


Mining men have found that the sure way to 
secure pump efficiency and economy is to install 


Cameron Centrifugal Pumps. 


Actual working tests have proved that these 
pumps produce the highest working value at 
the lowest operating cost. 


ably successful in all kinds of mining work. 


All the experience gained during half a century 
in pump building is embodied in the design and 
manufacture of these Cameron Centrifugals. 


They are unusually simple in design and com- 


pact in construction. The horizontally split 


They have been not- 


alignment. 


The illustration above shows one type of Cam- 


eron Centrifugal. 


It is a 6-in. four-stage pump, 


with a capacity of 1,000 gallons a minute against 
500 ft. head at 1,165 R.P.M. 


Cameron Centrifugals are built in many sizés 
for various classes of work. Our Engineering 
Department will be glad to figure on your re- 


quirements. 


Write now for Bulletin No. 151. 


It’s free. 


A. S. CAMERON STEAM PUMP WORKS 


11 Broadway, New York 


Manufacturers of 
Rotary Blowers, Gas Exhausters, Water Pumps, 
Vacuum Pumps 
SEE HALF-PAGE ADVERTISEMENT IN DECEMBER 23 ISSUE 


New York, 120 Liberty St. 


Chicago, 1245 Marquette Bldg. 
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Wuest Herringbone Gears 
Make 20 to 1 Reductions Possible 


Herringbone Construction and the Wuest Patent 


make wonderful single reductions possible. 


Let 


us tell you all about it in our descriptive matter. 
Write 


The Falk Company, 


Chicago Portable Mine Hoist, at Cas- 
pian Mine, Iron River, Mich. 








Milwaukee, Wisconsin 


Chicago Portable 
Mine Hoist 


For hoisting timber up chutes, 
stopes and shafts. 

Hoisting ore out of winzes. 
Hoisting rock drills, drill steel, 
water cans and tools to a sub- 
level or up from a lower level. 


We also manufacture Hummer 
Self-Rotating Hammer Drills, 
“Giant” Oil Engines and “Chi- 
cago Pneumatic” Simplate Valve 
Air Compressors. 


Send for bulletins, 


Chicago Pneumatic Tool 
Company 


1036 Fisher Bidg., Chicago 
52 Vanderbilt Ave., New York 


Branches Everywhere 
C-5 
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‘P. H. & F. M. ROOTS CO., Connersville, Ind.- - 
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You Can’t “Fake” 
the Record of a 
Johnson Hoist 
Recorder 


The ink line on the chart 
tells every movement 
of the hoist for twelve 
consecutive hours. 


If there’s a delay you 
know it and can place 
the responsibility. If 
your engineer is slow 
you can prove it or if 
your engine is not work- 
ing as it should you 
have a perfect record. 


Why not write 
us for details? 


J.M.& O.R. Johnson 
Ishpeming - Mich. 












Number four: 
Mechanism far 
superior to the 
clutch pinion type 
of changing speed 


Offices the World Over 
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Actual usage has demonstrated 
that the mechanism in this Flory 
two-speed Mine Hoist is far su- 
perior to the clutch pinion of 
changing speed— 

Reason for the universal demand 
for this hoist— 


And for the fact that several or- 
ders for hoists of the clutch pinion 
type have been c<ncell and 
Flory two-s Werner Band 
Friction Hoists substituted. 


Booklet? 


S. Flory Mfg. Co. 


Bangor - Penna. 
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SAMSON 
TURBINES 


Every owner, manager and 
superintendent should have a 
catalog. Send for your copy 
today. 


They represent the best hy- 
draulic design combined with 
a thoroughly practical, heavy 
construction that renders 
them the ideal prime movers 
for mining work. 


~ 


JAMES LEFFEL & CO. 


306 Lagonda Street Springfield, Ohio, U.S.A. 


TALUAELLELOONETESECEAEEUREREEONOEUROGEROGOGOCOGUUUEU0CTECTUTTTETELEOEREESOSOLUGLEOOGCUOUGUUOOOGUREOOLECOOUEOCUCOOOCOOOSOGUUOUOUUOOSUDECEUECADOOOUEDELEDEEOEEEUM DEES 


= 
a 


STOUUUETUADEEEEEEAEUETU TUE 


& 


Ax;V0LEETTTEETA TEETER TEETER TEETAAETTAAE 


Webb City and Carterville Foundry and Machine 
Works Crushers 


These powerful swing jaw crushers are ideally 
adapted for heavy duty in crushing the hardest ores. 


Long life is assured by the renewable false wear 
plates on the bed and swing jaw. The jaw opening 
can be varied 2 inches without changing the toggle 
plates. 


Our engineers will gladly furnish full par- 
ticulars. Write for Catalog now. 


Webb City and Carterville Foundry and 
Machine Works, Webb City, Missouri 
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FRENIER’S SPIRAL PUMP 
The most durable pump for elevating 
TAILINGS, SLIMES, BATTERY SANDS, etc. 
No Valves No Buckets 

FR 


RENIER & SON, Rutland, Vt. 


AGENTS—Allis-Chalmers Co., Chicago, Ill. Stearns- 
Roger Mfg., Co., Denver, Col. Harron, Rickard & 
= eCone, San Francisco, Cal. Frank R. Perrot, Perth, 


Australia. 
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It is quicker to talk thantowalk. The 
on errands to hunt for tools or timber 
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Thae’ s how it pays dividends. 
a te it. Send for full details. 
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You Cannot Machine 


the specially chilled car wheel iron of which the liners and im- 


pellers of 
Krogh Sand Pumps 


are made. o8 indicates their resistance to the abra- 
sion of the grit and solids. Add to this, the fact that 
they cost but half as much as manganese and you begin 
to see why oe to use the Krogh—the most widely 
used san tailings pump. 


Send for a copy of bulletin 79 and learn of the other 
reasons why. Every mill operator should have a copy. 


AWARDED 


Krogh Sand Pumps are made 
in 2, 3, 4, 6, 8 inch sizes. 


The Krogh Pump Mfg. Co. 


147 Beale Street - San Francisco, Calif. 


Soniinty Spe —entrteaned Pumps— 
Motor Driven Pumps—Dredge Pumps 
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Mine Pumps 


Hand and power 
pumps for all uses. 


Rigid tests have 
Deming Power Driven Pumps 
cost much less to operate and 
maintain than direct acting steam 
pumps. 

Learn the other advantages 
Send for the booklet today. 


The Deming Company 
SALEM, OH1O 


General Dis- 
tributing 
Houses; 

Pittsburgh: 

Harris Pump 

& Supply ©». 

New York: 
Ralph B. 
Carter Co. 


proved that 


SU 


& 
Denver. 


Henion & Hubbell, Chicago— Hendrie 
Bolthoff Mfg. & Supply Co., 
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Hydraulic Turbines 


To meet all requirements for heads from 5 to 600 feet. 
High efficiency maintained at all loads. Builders of the 
“Smith,” “McCormick” and “Francis” Turbines. Water 
power accessories, Write for Catalog J. 


S. Morgan Smith Co. - - York, Pa. 
Branch Offices: 644 American Trust Bldg., Chicago, Ill. 176 Federal St., 


Boston, Mass. 505 Sheldon Bidg., San Francisco, Cal. 
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TRENTON, N. J. 
Builders of TURBINE MACHINERY, including Steam Turbines of 
all capacities for high or low-pressure steam and for direct connection, 
or for belt or rope drive. Complete Turbo-Generator Sets. Centrifugal 
Pumps for all Heads and Capacities. Centrifugal Blowers and Air Com- 
pressors. 
Write for special bulletins on apparatus in which you are interested. 
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|JALBERGER 


CENTRIFUGAL PUMPS 


Alberger Pump & Condenser Co., '{2.C°g3r Saget 
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inka Phone saves all that time spent run- 
or the repair men. 


In case of emergency it often saves lives. 
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; : Our New Catalog 

: : No. 24 Describes 

: : and Illustrates Many 

| If You Use Air | | 
= ou se r : Write for a copy at once. It also 

3 for any purpose, at pressures between } z a ee » Roe y waa — 

2 and 12 lbs. per sq. inch, remember that the z _ : ; 

3 Z Layne & Bowler Pumps 

: Connersville Rotary : ee 

: Positive Blower : 

3 z Schmidt Syndicate, Eastern Zine & 

z will deliver it more economically and_re- = Lead Company, United Zine Com- 

q liably than any other type of machine. z Gels’ Seay Dumepnmae meee 

Z Especially suited to pulverized coal installa- z Copper Company, Inspiration Con- 

= tions, flotation plants, smelter, cupola and = solidated Copper Company, Fron- 

3 furnace work. z tier Mining Company, etc. 

: Send for descriptive matter. : a aati. “aie 

: THE CONNERSVILLE BLOWER CO. : . 

: Conniiadiie, tol z Layne & Bowler Corporation 
= ne en ane. z 900 Santa Fe Avenue - _ Los Angeles, Calif, 
z oie = ‘THE WORLD'S LARGEST WATER DEVELOPERS” 
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L. C. TRENT ENGINEERING COMPANY 


Modern Cyaniding Engineers 


Los Angeles, California 
Cable 


i 
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Flotation Oils 


PURE PINE PRODUCTS 
NO MIXED OILS 





Address ‘‘Lamartine” 





Positive Froth Breaking Thickeners for Flotation Concentrates 


Our Universal Cyaniding methods 
reduce apparatus, space, power and 
operating costs, affording efficiency 
otherwise impossible. Each machine 

rforms two positive guaranteed 

unctions and has phenomenal ca- 
pacity. 


Complete cyanide treatment, in- 
cluding thickening, agitating and 99°% 
solution recovery in four-tank units 
without filters. 


Tastant-starting, Unchokeable Agi- 
tators for sand,slime and concentrates, 
avoiding excessive aeration. 


Universal Machines for the com- 
plete treatment of mixed sands and 
slimes between battery and precipita- 
tion. Conceatrate Cyaniding Ma- 
chines for fine or coarse concentrates, 
affording complete treatment in a 
single tank. 


Countercurrent agitation, releasing 
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ii one of our oils does your work you will 
get the same oil every time. 


We MAKE them. 
Georgia Pine Turpentine Co. 


Combined Thickeners-Agitators i 
slimes and sand, compelling stugaieh 
slimes to rapidly settle during agita- 


clear solution from every tank. Exist- 
ing thickeners converted to thicken- 
ing agitators or thickening replacers. 


156-60 Perry Street - - New York 







tion. Continued Thickeners and fRe- ae ° 
placing Machines for replacing water Capacity’ of separate units Works: Fayetteville, N. C., Collins, Ga. 
or solution in slime with any liquid. unlimited. 
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CONKLIN I 
DIRECTED THICKENERS | 


insure maximum efficiency in dewater- 
ing slimes. Write for details. 


H. R. Conklin, Joplin, Mo. 
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— PINE— 
FLOTATION OILS 


Pensacola Tar & Turpentine Company 
F. E. Mariner, Pres. Gull Point, Fla. 
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SINTERING FINE ORES 


FOR BLAST FURNACES 
Dwight & Lloyd Sintering Company, Inc. 


(Suecessor to Dwight & Lloyd Metallurgical Co.) 


Columbia Building: 29 Broadway, New York 


Cable Address: Sinterere-New York 
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DO RR CLASSIFIERS 


THICKENERS 
Write for Catalog and Data. 


AGITATORS 
THE DORR COMPANY 

812-824 Cooper Blidg., Denver, Cote, Cable address ‘*Dorr’* 
17 Battery Place, New York City, N. Y. Cable adiaress “Dorrclass”” 
16 South Street, London, Englan able address ‘‘Cyandormac”’ 
Codes: Bedford-MeNeill and wenn Union. 
Grothe & Carter, Mexico City, General Agents for Mexico. = = 
N. Guthridge, Ltd., Sydney. General Agents for Australia, = = 
rl 
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See How the Ormay Process 
Brings Out the Details. 


lp 






MALL but important points of mechanical sub- 
jects which are ordinarily lost in halftone illustra- 
tions come out with startling clearness in Ormay 
Process cuts. 






These cuts combine the exactness of the line etching, the 
brilliancy of the wood cut and the finish of the halftone—a com- 
bination permitting of striking results in advertising or catalog 
illustrating. Ormay Process cuts will add to the value and at- 
tractiveness of any piece of printed matter which makes use of 
them. Their distinctive qualities are sure to attract favorable 
attention. 






We are prepared to furnish any amount of these illustrations, 
without restrictions as to where they shall be used. If you are 
getting out any new printed matter get in touch with us and 
secure our prices. We can work from any kind of copy—rough 
pencil sketches, finished drawings or photos. 









ENGRAVING DEPARTMENT 


HILL PUBLISHING COMPANY 


10th AVE. at 36th ST. - - - - - NEW YORK, N. Y. 
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Empire Go'd Dredge operating in Siberia. 


2 Rector Street 
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Yuba Ball Tread Tractors. Yuba Centrifugal Pumps 


THE YUBA CONSTRUCTION COMPANY 


Works: Marysville, Cal. Sales Office: 433 California Street, 
San Francisco, Cal. 
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DREDGES FOR GOLD AND TIN 
UNION CONSTRUCTION CO. 


604 Mission St., San Francisco, Cal. 


AGENTS FOR 
UNION CHURN DRILLS 
BOLINDER OILENGINES  oucprus Company 


PIM 


NEILL JIGS 


SOU: Pd 
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JAMES L. NORRIS $ : 


Member Patent Law Association. Counsellor in Patent Causes. 


Solicitor of Ameri- P ATENTS 


can and Foreign 
Information sent free on request. 
ne Building Washington, D. C. 


Establishea 
1869 
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Read Page 2 
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NEW YORK ENGINEERING COMPANY 
We Do Only One Thing, But We Do It Well 


That is, we design and build placer mining machinery, 
specializing in 


Gold Dredges 

Prospecting Drills 
Hydraulic Tailing Elevators 
Bucket Tailing Elevators 
Pipe Lines, Sluices, etc. 

And all and any placer equipment 


Empire catalogs on gold dredges and prospecting drills give interesting details 
of what we have done for others, and what we can do for you. 


Empire placer mining apparatus is successfully used in all parts of the world. 


NEW YORK ENGINEERING COMPANY 


New York 


V. A. Stout, Western Representative, Balboa Building, San Francisco, California. 
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T is a matter of no little pride to us that 
Marion Steam Shovels are chosen for service 
in out-of-the-way corners of the earth, where they must 
stand or fall on their own. merits. 
Owners do not place ‘‘repeat orders’* for equipment 
that does not prove wholly dependable—yet 


MARION STEAM SHOVELS 


are ordered again and again by the same firms for service 
beyond the arctic circle in Norway, in remote parts of 
Russia, and elsewhere at points equally far from repairs 
and emergency help. 

The fact that ‘‘Marions’® are designed and built to 
run without this kind of ‘‘help,’® and the evidence that 
they do do it, is best found in the standing and testimony 
of the discriminating men and firms who order them. 


arion 


We Make Excavating aa a Every Description 
Atlanta, Chicago, New Yous San Francisco, Seattle 
THE MARION STEAM SHOVEL COMPANY 


Established 1954 MARION, OHIO 
114 


47 













r=3 


= 





ORAL 


48 Buying—ENGINEERING 


LUG 


trolley wire. 
They afford a smooth underrun for ¥ the trolley wheel. 


The branch wire can be 
adjusted and tightened 
without taking them 
from the line. 


Can be removed ad- 
used over again indeYn 
nitely. 
We’ll send 
on free trial. 


one 
Write. 
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Automatic Selective Proportional Unloaders 


are found exclusively on the 


Norwalk Compressor 


i: 
These improvements mark a new era in compressor construction. They = 
gain the instant a = 

favorable attention of = 

all skilled engineers. = 

For the usual hackney- = 

ed claims of economy, = 

durability and efficiency, = 

let our forty years’ ex- = 

perience be an assur- = 

ance of adequate and = 

discerning attention to = 

every feature. = 


South Norwalk Connecticut 
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The Norwalk Iron Works Company : 
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THE IMPROVED 


Pulmosan Respirator 


Absolutely protects the wearer from 
the harmful effects of rock dust. 
Made with Pneumatic Rest where 
Respirator touches face, double 
holding supports, sliding adjusting 
buckle and many other features. 


Price 75 cents. Order a trial 


quantity. 


Multi-Metal Separating Screen 
Company 


Manufacturers of Testing Sieves 
Mining Screens of Highest 
ality from 10 Mesh to 350 Mesh. 


253 West 19th Street, New York City = 


PAT 


and 
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KELLY FILTERS 


(PATENTED) 


HIGH EFFICIENCY 
LOW COSTS 


THE KELLY FILTER PRESS CO., Salt Lake City, Utah 
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T. SHRIVER & CO. : 


FILTER PRESSES 


826 Hamilton Street, 
HARRISON, NEW JERSEY 
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Canton Mine Trolley Frogs 


are easily and speedily installed without disturbing the current or bending the 
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American Mine Door Co. 
Canton, Ohio 
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Handle Your Ore with 
Industrial Works Locomotive Cranes 


They are making splendid records in this field in 
mines and smelters all over the country. They 
pay their way by reducing handling costs. 


Put your require ts u 
Ask for Catalog 108 aa 


Bay City, Mich. 


New York Office: 50 
Church St. Phila- 
delvhia Office: Wid- 
ener Bidg 
Agence: lest 3.0; Miler 
St. Louis, Mo.; 
Davis Eng ‘ing ren 
ai agg Ala., 
B. Livermore & 
oo. San Francisco 
and Los Angeles, 
Northwestern E-quip- 
ment Co., Seattle 
and Portland; F. H. 
Hopkins & Co., Mon- 
treal, Que. 
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Brick, Tile and Terra Cotta 
Machinery 


TANG EENERS 
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Correspondence Solicited 
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E. M. Freese & Company - Galion, Ohio 
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Fire; MONARCH-ROCKWELL DOUBLE CHAMBER MELTING FUR- 
NACE reduces costs, prevents oxidation, assures rapid, continuous melting. 
Better look into it. 


The Monarch Engineering & Mfg. Co. 


Specialists in Mining, Mill and Plant Equipment. 


1206 American Bldg., Baltimore Md., U.S.A. (Works, Curtis Bay, Md.) 


We are specialists in Mill Equipment Mfrs. of the Monareh-Rockwell Double 
Chamber, the Monarch Steele-Harvey Crucible Tilting, and the Monarch Cru- 
cible Tilting Metal Furnace—all patented. 
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Sweetland Self-Dumping Filter 


is the filter that is being installed by the modern plant. 
Self-Dumping; interchangeable filter leaves; no dead space 
in filter chamber. When equipped with Sweetland’s patent 
Metallic Filter Cloth, it becomes an all-metal filter. 


Ask for Catalog No. 12 
Sweetland Filter Press Co., Inc., $2G3ERRX BLS: 
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WHAT YOU WANT IN A LOCOMOTIVE 


Every locomotive must have Relia- 


bility, Efficiency and Durability. 


To secure reliability every part must 
have just the right amount of the right 
material in the right place. Materials 
must pass rigid inspection and tests. 
Generations of experience in building 
locomotives is back of every locomotive 


we build. 


Efficiency means readiness to perform 
a day’s work every day. You know how the work stops when the locomotive is out of service. 
We guard against breakdowns by the material and the design. 
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Durability is obtained because every part is made with reference to long life. Every part is made 
interchangeable for each size of locomotive, so that worn parts may be quickly replaced without 
a machine shop. This is most important in keeping the locomotive on the job. 


AMERICAN LOCOMOTIVE COMPANY 


30 CHURCH STREET, NEW YORK 


McCormick Building, Chicago, Illinois. A. Baldwin & Company, New Orleans, La. 


Dominion Express Building, Montreal, Canada. 
N. B. Livermore & Company, San Francisco and Los Angeles, California. 
Northwestern Equipment Company, Seattle, Wash., and Portland, Oregon. 
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Your Order 


There will be no delay if you 
order your mine 


Track Equipment 


from us. Our large stock, manufactur- 
ing and shipping fac ilities enable us to 
give immediate attention to your needs. 
Our catalog should be in your files. 
Send for a copy now. 






and efficiency. 
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Send for Catalog. 
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% TRACK cQuIPMENES _* 
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Dept. G. 1265 Marquette Road 
Cleveland, Ohio 


BULL 
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35 to 50 Tons per Trip 


handled with ease with a 


ducers will take the place of. 


We have it in actual figures. The facts are interesting. 


We will send them on request. 


More cars pet trip—more trips per en faster Geo. D. Whitcomb Company 
Main Office and Works “ Rochelle, Illinois 
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ne Motors. 
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Made of Armor Plate 


This Electric Loco- 
motive has a frame 
that cannot be sur- 
passed for strength 


Investigate Its Merits. 


Mine Cars, Switches, 
No. 6425 Electric Locomotive Cages, Turntables, etc. 


The Atlas Car & Mf¢. Co. 


SAUUVELLALANAAUAOUTATUDEEEUODODEUAEDDEEUEEODESEREEDEEESSEUOEUSUSEGEUODSOREREOSAENOUOAEOOEECOUTUOCGROESOOUOUSOOROUTEORSEOE TOU OERO AUB O TEED DOUTOESUOERESDE ENED 


Whitcomb Gasoline Motor 


Figure out and see how many mules one of these efficient haulage-cost-re- 


A saving of }c. per ton hauled will follow the installat‘on of the Wh tcomb. 
Records of cons.stent performance and low operating cost demand proof. 
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BN chica Cor Wrecks 


Q=: reducing bearing friction to an absolute mini- 
mum, Enterprise Chilled Car Wheels must be effi- 
Qa to a maximum degree. 


By being made by formulae that have been suc- 
cessful for almost half a century in chilling steel, 
Enterprise Chilled Car Wheels must be durable to 
a maximum. degree. 


By being backed by a most liberal and comprehen- 
sive guarantee Enterprise Chilled Car Wheels are 
a most logical proposition for you to investigate. 


: 
Have you had our catalog? = 
ENTERPRISE = 
FOUNDRY & 
MACHINE WORKS 
Bristol, 
Va.-Tenn. 
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“Automobile” Cars 


“‘Trucks for cars now in use, or 
complete new cars, will be fur- 
nished equipped with the ‘“‘Whit- 
ney”’ roller bearing wheels, with 
the floating automobile type of 
axle. Your cars will then run from 
six to twelve months with one 
reasing, will run with half the 
aulage power of the ordinary 
equipment. One map can push 
12,000 Ibs. on a level track. Cars 
can run through water or sand 
without damage to bearings. In 
use in 1000 mines. All wearing 
parts, axles, spindles, rollers, 
wheels, etc., fully guaranteed for 
one year from date of shipment. 
see ore mines now installing 
them.” 


Sanford-Day Iron Co. 
Knoxville, Tenn. 
TUEGUUUECUOELUUELOGEROUEEECECEROUESOCERECOCECUUECCCEECUUREOOEOEOOESOCUOOUDEROOGEEOUERUGEECGUHOCUURCOUEOUCOCEUODEOCOREOCUECCUEECUGESCGUEQUEECUUUCOCCHEOOEECCEEOOOSE OTS 


CAR OF UTAH CONSOL. M. CO 
Whitney roller bearing wheels. 
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Industrial Track, Cast and Portable. 


“EASTON” 


| Cars fort very Indlistrial palin: 
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PORTER LOCOMOTIVES 


Light and Heavy Steam, aiso air 
and fireless. New Locomotives 
on hand in stock 24, 36 and 56}- 


“me 


in. gauge. Eleventh edition 
steam catalogue andengineering 
text book free to prospective 
buyer—$1.00 to others. 


H. K. PORTER CO. 
410 Wood St., Pittsburgh, Pa. = 
Seeveneervneeeeveceereeeeerveneeecereve seevevecevevsevvvevoeceereevvernegse=mecunnccucceeccececcasctcccceecearecetecccteneneteusaeeceettti= 
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Easton Car & Construction Company | 


New York 
Pittsburgh 


Vol. 102, No. 2% 
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Watt Cars 
“of Quality” 


May we make a 
suggestion of im- 
provement on 
your new carsP 


Manufacturers of Mine 
Cars — Wood and Steel — 
Ore Cars — Quarry, Con- 
tractors’ and Industrial 
Cars—Skips—Ore Buck- 
ets, Couplings Car 
Wheels, Axles and Trucks 
Complete. 


Ask for informatioa 


Car Wheel Co. 
hio, U.S. A. 


DENVER 
Lindrooth, Shubart & Co. 


Write for catalogs, 


The Watt Minin 


Barnesville, 


SAN FRANCISCO, 
N. D. Phelps, Sheldon Bldg. 
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For Heavy Ore Maule | 


Mt. Vernon 
Mine Cars 


i 


They positively excel in light running, sturdiness 
andendurance. Built in all types and capacities. 
Ask us to furnish complete engineering data. 


Write today. 


Mt. Vernon Car Mfg. Company 


Mt. Vernon Illinois 


ALEOUUUCEREAGUUUUAELEEEEEOUGUUUTEROASOAUEERCANUUESEASAOSEEAEAUUTEEOEEAAESEEAAOOSEOOOUUOEERECAUOEEREOUGEOEROUUUUOEECUOUUEEEROUOUEEUEUOOTEUEOOAOOCEEAOCCUEEEMEEELE TS 


MUURAURAAAAAAUUUONUONGRERARSOUOUASUOUEERURRAGGGUUOOUAEANEEOGUGUOUOEUGUERDEEOEEERDDGGAEUOGEREEEOOOOOOET 


STOMAUAUTEEEEUA TEU TEAUTEEAATTEAUCTUEUAOTEESSCU TERA EEA EERO EEE CEEEE EAU EE EET 


Serena 


Turntables. “pists ¥ 
Catalog No. 507 


PA. 1 
Philadelphia | ~ 
Atlanta i 


EASTON, 


Boston Baltimore 
hicago 
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EYSTONEs: 


Copper Steel Sheets 


Black and Galvanized—stron; pGurable and rust- 
resistant. APOLLO- KEYS NE Galvanized 
heets are unequaled for Dakenste. Tanks, 
i Flumes, and all forms of exposed sheet metal work. 


SHEET AND TIN PLATE COMPANY, Pittsburgh, Pa. 
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“THE STAFF AUTHORSHIP OF THIS BOOK, 
ITS SKILLFUL EDITING, THE UP-TO-DATE- 
NESS OF ITS MATERIAL AND THE FORM 
AND ACCESSIBILITY OF ITS INFORMATION 
MAKE THIS THE BEST HANDBOOK YET 
ISSUED FOR ENGINEERS.” 


—American Machinist 





Marks’ 


Mechanical Engineers’ 
Handbook 


(BASED ON THE HUTTE) 





Total Issue 
11,000 


Leather, pocket size, gilt edges, thumb indexed, 1,800 pages, about 1,000 illustrations 
and diagrams, $5 net, postpaid. 


The need for an authoritative handbook of mechanical engineering data has 
now been supplied. 


This new MECHANICAL ENGINEERS’ HANDBOOK is a veritable en- 
cyclopedia of mechanical engineering. 


It has been constructed on modern lines—over 50 well-known specialists con- 
tributing the data in its 1,800 pages. Their names are guarantees of the qual- 
ity, usefulness and accuracy of these data. It is almost as if you had, always 
at your command, a consulting staff of 50 of the best engineers of the country. 


Brief List of Contents 4 


¢ 

Mathematical Tables and Weights and Measures. Hoisting and Conveying. Hoisting Machinery. Con- o 
Mathematics. Arithmetic. Elementary Geometry veying Machinery. e 
and Mensuration. Algebra. Trigonometry. Analytical J s e 
Geometry. Differential and Integral Calculus. Graphical Transportation. Automobiles. Railway Engineering. ¢ 
Representation of Functions. Vector Analysis. Marine Engineering. Aeronautics. o 
Mechanics of Solids and Liquids. Mechanics of Rigid Byijiding Construction and Equi 

: » : el ee Pment. Buildin ¢ 
Bodies. Stresses in Framed Structures. Friction. Hy- (onstruction. Reinforced-concrete Construction. Indus ¢ 
draulics. trial Buildings. Heating and Ventilation. Air Con- o 
Heat ditioning. Illumination. Prevention of Accidents. Fire 0 
Strength of Materials Protection. 


Materials of Engineering. General Properties of Ma- 


Machine-Shop Practice. Machine Tools and Machine- 







ferrous Metals and Alloys. Corrosion, Paints and Pro- §20P Practice. Electric Drives. Industrial Management, McGraw-Hill 
tective Coatings. Cement, Mortar and Concrete. Wood. Cr ae ee renee ; . Book Company, 
Fuels. Miscellaneous and Non-metallic materials. Lubri- Pumps and Compressors. Pumps, Centrifugal Pumps; Inc., 

cants. Air Compressors. Centrifugal Compressors. Centrifuga 239 West 39th St., 


Machine Elements. Mechanism. Machine Elements. 
Elements of High-speed Machines. Pipe and Pipe Fittings. 
Wire Rope, Nails, etc. 

Power Generation. Steam Boilers. The Steam Engine. 
Steam Turbines. Condensation. Internal-Combustion 
Engines. Gas Turbines. Water Wheels. 


, Hydraulic Tur- 
bines. Cost of Power. 


McGRAW-HILL BOOK Co.INC 


239 WEST 30TH STREET. NEW YORK 








Fans. 
Electrical Engineering. 


Engineering Measurements, Mechanical Refriger- 
ation, Etc. Measuring Instruments. Surveying. Me- 
chanical Refrigeration. Patents for Inventions. First- 
aid Treatment. Miscellaneous. A.S.M.E. Testing Codes. 











New York 


You may send me the 
following on 10 days’ ap- 
proval. I agree to pay for 

the book or return it post- 
paid within 10 days of receipt. 


..Mechanical Engineers’ Hand- 
book, $5 net. 


....lama regular subscriber to The 
Engineering and Mining Journal. 
..1 ama member of the A.I.M.E. 
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6&8 BOUVERIE ST., E.C. o nee 8 
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Publishers of Books for Engineering and Mining Journal 4 (if not a subscriber to Engineering and Mining Journal or 4 
member of A.I.M.E., please give business reference in mar- a 
¢ gin. Books sent on approval to retail customers in the U.S. only.) i 
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CARBONS 


Carbon and Bortz 
for amy and a// industrial requirements. 


Write or wire at our expense for prices and full information. 


The Diamond Drill Carbon Company 
53-63 Park Row, World Building - - New York 
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Send At Once For This New Book— 


“The SULPHURETTE 
—and its Finish” 


A book just off the press full of vital information regarding the preservation 
of mine equipment from sulphur water. Written by an expert. 


Write at once for a copy—it’s free. 
Address: Mining Department 


Highiand Chemical Products Co. Connellsville, Pa. 


TMM 


OR elevators, dredges, 

lumbering, mining, oil- 
well drilling, suspension 
bridges, stump-pulling, 
cranes, derricks, ships’ rig- 
ging and every other form of 
wire rope use. 
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Ask for illustrated iding 


catalogue 


For permanent industrial buildings of all classes. 
Economical—Low maintenance, 

Permanent without paint under the most severe 
conditions of service. Ask for Bulletin. 
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WATERBURY 
WIRE ROPE 


of Standard and Armored Construction. Manila 
and Sisal Cordage. Fibreclad Wire Rope. We 
make Ropes for every purpose. Write for prices. 


WATERBURY COMPANY 
63 Park Row New York 


Chicago San Francisco Dallas New Orleans 


American Steel & Wire Company 
Chicago New York Cleveland Pittsburgh Worcester Denver 


Export Representative: U.S. Steel Products Co., New York 


HAUNECATOS TEAC TUTE 


Pacific Coast Representative: U.S. Steel Products Co. 
San Francisco Los Angeles Portland Seattle 
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ROPELING 


z Wire Rope for Mining Wire Rope Fittings 
= John A. Roebling’s Sons Company Trenton, N. J. 
i 


&E 


HERCULES (RED-STRAND) WIRE ROPE 


Exo } ae all al 
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The Accumulated Skill and 
Experience of 25 Years 


In selecting and seasoning Redwood and Dougias 
Fir and in manufacturing wood tanks and con- 
tinuous stave and machine-banded wood 
pipe, goes into both Pacific Tanks and Pipes. 
The result—added value to you. May we not 
go into full details? . Write. 


Pacific Tank & Pipe Company 
ESTABLISHED 1890 
Factories: Offices: 
San Francisco 304 Market St., San Francisco 
Los Angeles 903 Trust & Savings Bldg., Cor. 6th 
& Spring Sts., Los Angeles 
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“National Quality” 


CATALOG AND INFORMATION ¢ on REQUEST | 


Neto Tank and Pipe Co. 233,04K STREET 
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Spiral Riveted Pipe— 
Pipe Specialists for 48 years 
Abendroth & Root Mfg. Co. 


Works: Newburgh, N. Y. 
NewYork Office: 45 Broadway 
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= = that the Gandy 
= New ‘ ear E Belting we have F 
= = been ee Jor ‘The gases common to some manufacturing 
= z forging shop has Operations and so unavoidable in many 
= = given. us excel- plants, are exceedingly harmful to most 
= ‘ = lent satisfaction. ‘Iting 
= R. & a DICK, LTD. = We use it in belting. 
= 2 laces where it ‘This latter shows what action a manufac- 
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Caldwell Conveyors 


We would recom- 
mend it to any- 
one being obliged 
to expose a belt 
to such 


con- 


Aside from being advantageous in duties 
such as this, GANDY Belts are equally 
superior in conditions where oil, steam, 
water, heat and dust are encountered. 


ditions.”” 


Gandy Belts in all kinds of belt service, 
live up to the reputation for dependable 
service that they have gained in 39 years. 
They are ready to prove themselves de- 
pendable in your work—and save you 
money at the same time. 


in your mine 
will operate with smoothness and 
economy. Advise us the character 
of your ore and the conditions the 
conveyor must meet and we will 
recommend the type suitable for 
your work. 


Prices, samples and full information sent 
upon request. 


The Gandy Belting Co. 


739 W. Pratt St., Baltimore, Md. 


New York Branch— 
36 Warren Street 


H. W. Caldwell & Son Co. 


CHICAGO 
17th St. & Western Ave. 





New York 


§0 Church S$ ; 
. Pan Conveyor Handling Ore 
PTT 


Dalias 
711 Main St. 
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Ball Bearing Belt Conveyors 


Trump Measuring and Mixing Machines. 


rn 
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Merrick Conveying Weighers for Belt Conveyors 
90 West St., N. Y. 





The Conveying Weigher Co.¢ 
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What Belting Do You Find Best Able To Stand 
Salt Water? 
DUXBAK 


Duxbak and nothing else— 

Fish plants along the coast use Duxbak—the small one that needs only 
a single undersized belt is able to appreciate the value of Schieren’s 
Duxbak Waterproof Leather Belting just as much as the largest salmon 
cannery with its up-to-date power plant. 

Leather Belting that is uninjured by salt water can stand anything— 
Try Duxbak on your best or your worst drive. It pays— 


CHARLES A. SCHIEREN CO. 2.093.268 
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CUT d 


WAN SCREENS OF ALL KiNDS 
SN : Chicago Perforating Co. 


2445 West 24th Place 


Tel, Canai 1459 CHICAGO, ILL. 
SUELO 
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“HENDRICK” Perforated Metals 


for every purpose 
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ROBINS CONVEYING MACHINERY 


Our bulletins describe the successful solution of many mate- 
rials-handling problems. Let them help you. 


ROBINS CONVEYING BELT COMPANY 


New York, 15 Park Row Chicago, Old Colony Building 

Sap francisco, The Griffin Co. Spokane, United Iron Works. 

Toronto, Gutta Percha & Rubber, Ltd. New Glasgow, Eastern Steel Co., Ltd. 
London, E. C., Fraser & Chalmers, Ltd. 
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TREAT YOUR BOILERS PROPERLY—USE 


DIXON’S PIONEER BOILER GRAPHITE 


and keep your boilers in good condition. 
Send for booklet No. 42-T. 
Made in JERSEY CITY, N. J., by the 


JOSEPH DIXON CRUCIBLE COMPANY 
ESTABLISHED 1827 


= 





Conveyor Trough and Flights. Buckets (plain and perforated). 
Stacks and Tanks. General Sheet Iron Work. 


Hendrick Mfg. Co., Carbondale, Pa. 
New York Office: 30 Church. St. 
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When the importance of bearing lubrication 
is considered—the fact that the very life of the 
machinery depends on it—the cost of the necessary 
lubricating device becomes insignificant. The selection, 
therefore, of Oil and Grease Cups should be governed by 
= their reliability in service and their durability. These 
® features are embodied in Lunkenheimer Oil and Grease 
4) Cups. The practical designs, the high grade materials 
¥ used, the expert workmanship and the years of satisface 
tory service which they give proves this. The extensive 


line includes Oil Cups with glass or bronze body, with or withe * (eee eae, 


out sight-feed and Grease Cups with automatic or screw feed, 
in bronze, iron or steel. From among the many types made 
can be found a cup suitable for every service requirement. 

Buy the Best—They are the Cheapest 


Your tocet dealer can furnish them, if not, write us. Write for Booklets Nos. $23 and S26 


me LUNKENHEIMER £2. 


Largest Manufacturers of 
High Grade Engineering Specialties 
in forld 


CINCINNATI 


SLUOVATETLETEUEEEEEETTET VETTES 





23-9A-20 
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mm 


Our new instruction book No. 
16 has many kinks in it that 
R every mechanic should know. 





It tells in type and illustrates 

EB by pictures actual repairs of 

steam and water leaks in cast- 

ings, piping, boil- 

ers, etc., that saved 

thousands of dol- 

lars and indis- 
pensable time. 














Drop a post- 
card for your 
copy. It’s 
ready. — 
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SMOOTH-ON MFG.CO. 
Jersey City, N.J. U.S.A. 
221 N. Jefferson St..Chicao, Ill. ~ 36 Sacremento St, San Francisco,Cak 
8 White St. Moorfields, London, E.C. 
SLT PE ers te Tne 


SUACUUNCUUNEEUOREOASOOUSEOUSEAUCEOUOECUOEECOORUOOUEEOOUOUESEUONEVOCUEOUUUOECLOSECUCOCUECUUCEEUCELOCETOUEUUUEUOUEDOUEUUGEELUEDEOUSOOUCEUEEOUCREOCEEEUOESEOOESO DES 





220g V0 UU UUUUEUENAUENENDADEDEGEOEODEDEGEOUAUOUEDUOOGEOEOESUDEUEOEODOEUUOEOUEUEQENDEEOEADAVAG HDHD ED EREESODA SUEDE EO SDAA 


E 
iB 


SUT 


Chemical Deeeraiina 8 


We have the stock and can make prompt 
delivery. 


Technical Chemicals and all kinds of Filtering Paper 
Henry Heil Chemical Company 


 cvonsevnvvaccvnvevenvvvnnnscnvevnnvvveuecenvevvaeveevesenvvenuvvezevenavenuancuesesuencggacccencnanenvencoavesaaeesasensuanennsniuieg 


J. & H. BERGE, [mpottersend 
Chemical and Physical Apparatus, Etc. 


P. O. Box 401 95 John Street, New York 
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Chemical and Laboratory 
Supplies Generally 







Write to us for 








COCA 






St. Louis, Missouri 


SU 


Established 1850 


Best Bohemian Chemical Glassware and German 
Porcelain, C. P. Chemicals and Reagents, Crucibles 
and Assayers’ and Chemists’ Supplies of all kinds. 
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The ‘Buff’ has always been built better and”constructed 
with closer fits then is possibie with a machine-made inter- 
changeable-parts transit. Send for Catalog 29. 


Buff & Buff Mfg. Co., Jamaica Plain Station, Mass. 
Chicago: 1737 Monadnock Block, 


SU 
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SEND FOR CATALOG 


A-8 of Balances BX-8 of Engineering Instruments 


| [UFAIN 


Backed by a record 
of 25 years of de- 







Catalog 
On request 
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Lietz 
ARE FOREMOST WITH THE PROFESSION ’ 


THE A.LIETZ CO.,SAN FRANCISCO,CAL, 
ESTABLISHED 1882 


SLE 
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of the Highest Excellence 
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Chemicals for Recovery Processes 
Lead Acetate 

Reagents 

Zinc Dust 

. Zinc Shavings 


Assayers’ Material 
Borax 

Borax Glass 
Cyanides 

Laboratory Glassware 
and Apparatus 


Everything for the Laboratory 


| Importers SQN FranciSco,Cal. &xporters J 
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PULULURUSEAOGUOUAUODEREAEREDOODERDANSOOULLEOLESEURURGbEEEEETONES 


(200 


Suet 


TRANSTTS LEVELS 


and accessories for Mines and Tunnels 
Largest stock of all sizes and kinds. For prices 
and descriptions, send for pamphlets. 
C. L. Berger & Sons, 31 Williams St., Boston 
TUM 
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ARIZONA COPPER COMPANY 


Producers of ‘‘A, C. C.” Brand 
Mines and Smelters at Clifton, Arizona. 
AGENTS: 
United Metals Selling Company, 
New York. 


PTT 


SU 
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PHELPS, DODGE & COMPANY 


SELLING AGENTS OF THE 


ay Queen Consolidated Mining Co., Calumet & Arizona meas Co. 
troit Copper Mining Co., of ‘Arizona, Moctezuma Copper C 
_ Electrolytic Copper,’ ‘De Bars, Plates, Ingots and Cathodes and 


Co., Casting Copper. 
New York 


Cor. Cliff and John Streets 


TMM 
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Wulfenite Concentrates 


In large quantities for contracts over 1917 and 


1918. For further particulars apply to 
Philipp Brothers, Inc. 
29 Broadway - - New York City 


em seen 
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a 
BEACH & COMPANY 
ORE SAMPLERS AND SHIPPERS AGENTS 
Supervise weighing and sampling of ore shipments to smelters, 
Main Office, 204 Boston Building, Denver, Colo. 


BRANCH OFFICES: 
Bartlesville, Okla. 
Collinsville, Okla. 
Salida, ¢ ane. Sand Springs, Okla. 
Omaha, Argentine, Kan. 

El Paso, “Texas Altoona, Kan. 


ROUTE COCO ECCLES CCC 


Leadville, Colo. 


Neodesha, Kan. 
Pueblo, Colo. > 


Donora, Pa 

Iola, Kans. 

Other points by arrange- 
ment. 
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CAPPER PASS & SON, Ltd., *: PENG. 


SELL 


ee Pig Lead, Ingot Copper, Antimon- 
Dross or Residues Containing Tia, 
Lead, Tio, Alloy and Antimony Ree es tek 


| on PRICES PAID FOR TIN ORES 


ed 
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ESTABLISHED OVER FORTY YEARS _ 


MINERAL COMPA NY INCORPORATED RATED 
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| Tungsten Ore re | 


65 to 70%: 


DIRECT IMPORT 
FROM ORIENT 


Subject to British Government Regulations 
Address Metal Department 


MITSUI & CO., Ltd. 


25 Madison Ave., New York 


TELEPHONE MADISON SQUARE 
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Cc. W. LEAVITT & CO. 
30 Church Street New York 


COPPER 


in slabs about 15x5x3 inches purity 97% minimum 
Price about five cents below Electrolytic 
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CHARLES HARDY 
0 Church Street New York 


roker for Ores, Concentrates, Bullion and 
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| Matthiessen & Hegeler Zinc Co. 5 


i :. La Salle, Ill. 
“Langeloth ee - Spelter 


DBD,“ 


AQ { 


KM 


Manufacturers " Sheet Zinc and 
Sulphuric Acid 


: Sheet Zinc for use in the Cyanide Pro nee rforated so as = 
= to meet the requirements of the Mexi n Custom Laws. = 


: WAH CHANG 
7 i N C | WHITE ANTIMONY OXIDES | 
NEEDLE ANTIMONY 


: CHINESE TIN 
D U S _ TUNGSTEN CONCENTRATES 
[ : rable 


Gey dene te 


prime heavy 


TC 


X 


WAH CHANG 
: a ” on om, ae. : 
® Mala Ones: a io chi . = 


producers = 
ina * “2075 Wo ion orth Bldg. ye * , E 


\ 


Y 
j 
7, 


produced 
by 
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| THE OZARK | 
_|SMELTING & MINING CO. 


The AMERICAN ZINC Buyer eS — SS . -ZINC 
. ORES, n r how lex 


and CHEMICAL CO. —pa a esr ” bo th n ae 


CK 


VT? MAM DR—r“_U\\\ 


COW \\ 


Z Main Office Smelters : 

Woerks-at = | 601 Canal Rd. COFFEYVILLE | 

Langeloth Pa = | CLEVELAND, Ohio Kansas | = 
’ ° = 


\ 


The American 
Metal Co., Ltd. 


Agents 


61 Broadway 


New York | MOLYBDENITE | 


Ores = trpe ates 


1} vod BARLOW “WILLMARTH 


WN 
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Granby Mining and Smelting Company 


Pig Lead, Spelter and Sulphuric Acid. 


Buyers of 


Lead and Zinc Ores 
Zinc Smelters located at Neodesha, Kansas, and East St. Louis, Illinois. 
Lead Smelter at Granby, Missouri. 


Sales Office: 120 Broadway, New York. 


LS 
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| Bartlesville Zinc Company, Bartlesville, Okla. cane Okla. 


Purchasers of Zinc Ores 
PRODUCERS OF 


Prime Western and Brass Spelter 
also 


Intermediate and High Grade Spelter 
$$ —_§_—___ S01. E AGENTS ——— 
American Metal Co., Ltd. : ° . 61 Broadway, New York 
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| L. VOGELSTEIN & COMPANY 
: 42 BROADWAY, NEW YORK 

Buyers of Ores, Bullion and Metallurgical Products : 
: Sellers of Copper, Lead, Tin, Antimony and Spelter. J 
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Balbach Smelting and Refining Company 


Ores 


Buyers of | Concentrates | Containing 


Residues 


Gold, Silver, Lead and Copper. Electrolytic Cepper Refinery. 
NEWARK, ESTABLISHED 1852 NEW JERSEY 
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es NICKEL 


Shot—High and low carbon. 
Ingots—Two sizes, 25 Ib., 50 Ib. 
ELECTROLYTIC NICKEL — 99.80% 
Prime Metals for the Manufacture of Nickel 
Steel, German Silver, Anodes and all remelting 


purposes. Our Nickel is produced as Rods, 
Sheets, Strip Stock, Wire and Tubes. 


yONEL 
METAL 


(Meg. U. S. Pat. Office) 


We are SOLE PRODUCERS of this natural 
stronger-than-steel, non-corrodible alloy. 


Wi 


UUCCHUAUCUCUUOLUCUEUEUEUEUEAEUEAEUEUEUEUEUCUEUEUEUEUUUUCCUEAEUEORULOUUCUEUUUUOUEUUCAAOUEUEUEUAUAOEUUUEUEUEHEAEOUUEUNUEUEOUOEOEOUOEOEUCLONEOEOOONOCULEALAGUOUUONRES 


Ledoux & Company, 


New York 


Sample and Assay Ores 
and Metals 


aa Independent Ore Samplers at the pori of New York 


Having representatives at buyers’ works we receive, weigh, 
sample and assay consignments, representing the sellers in all 
transactions. We are not dealers or refiners. 
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Laboratory and Office: 99 John Street 


UEUUUENELEUUOUDEOUUUGUUOUCECGSEEEUUAAUCCEROREROOUUAUUGUESERSESULUGUUUUCUCAEEDODUOUUUGEUGEOERESUUOUCUCEEEROUOOUUCOGEURELOUUOOMOUOURUOEROLOSOLOODOSUEELONOUENUNUES 
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Cyanide of Sodium 96-98% 


Cyanogen Content 51-52% 


Cyanide 73-76% 


Cyanogen Content 39-40% 


The Roessler & Hasslacher 
Chemical Co. 
100 William Street NEW YORK 


WORKS: PERTH AMBOY, N. 


Manufactured forms are Rods, Flats, Castings, 
Tubes, Sheets, Strip Stock and Wire. 


Send inquiries direct to us. 


THE INTERNATIONAL NICKEL CO. 
43 Exchange Place, New York 
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LUCIUS PITKIN, Inc ILLINOIS ZINC CO., PERU, ILL. 
F 9 € —————————————————————————————————————— 
Chemists 


Manufacturers of 
Selected Brass Spelter 
and Sulphuric Acid 

Rollers of 
Sheets, Plates. and Strips 
ZINC in special sizes, squares and circles, cut to 


order. Etchers’, Engravers’, Lithographers’ and 
Battery Plates, Paper and Card makers’ sheets. 


Weighers, Samplers and Assayers of 


ORES and METALS 


We represent sellers at the receiving works and 
take full charge of their consignments. 


ADDRESS: 


47 Fulton St., New York City, N. Y. W. FISHER. ~— — Eastern Sales Agent 


81-83 Fulton Street, New York. Telephone, Beekman 139 
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The Hegeler Zinc Company 


SMELTERS OF AND MANUFACTURERS OF 


Spelter Sulphuric Acid 


DANVILLE, ILLINOIS 
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BUYERS OF ZINC ORES 


THE NEW JERSEY ZINC COMPANY 


55 Wall Street 
New York City 
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PENNSYLVANIA SMELTING CO. 


Purchasers of 


SILVER & LEAD ORES 


Office: Pittsburgh, Pa. Works: Carnegie, Pa. 
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e Ducktown Sulphur, Copper & iron Company, Ltd, 


Isabella, Tennessee 
anufacturers of Sulphuric Acid 


and 


Purchasers of Ores 
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International Smelting 
Company 


New York Office - - 42 Broadway 


Purchasers of 


Gold, Silver, Copper and Lead Ores 


Smelting Works Ore Purchasing Department 
International, Utah - - Miami, Arizona 618 Kearns Building - Salt Lake City, Utah 


Refineries 


Raritan Copper Works - - - Perth Amboy, N. J. 
International Lead Refining Co. - - East Chicago, Ind. 
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United Metals Selling 
Company 
42 Broadway - - - - - New York 


European Agents: 
Cc. S. Henry & Company, Ltd. 
12 Leadenhall St., London, E. C. 


United Metals Selling Co. 
G. M. B. H. 


Unter den Linden 56, Berlin, Germany 
Electrolytic Copper N EC & B M Brands 
Best Selected Copper ABS &MA Brands 
Pig Lead—tniGorroding International (I.L.R.Co.) 
Electrolytic Zinc Anaconda Electric 


Highest Grade and Purity 


Selenium, Arsenic, Nickel Salts, Tellurium 
Copper Sulphate 
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Carnegie Lead & Zinc Co. 


with mines and concentrators at Cananea, Mex. 
Producers of 
COPPER, LEAD and ZINC 


with precious metals in same 


offers to sell their output which amounts to 
from 700 to 900 tons per month of concen- 
trates. Are favorably located for European 
shipments by water from Pacific coast. Cor- 
respondence solicited. Address R. P. Burgan, 
President, Park Bldg., Pittsburgh, Pa., U.S.A. 
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PRIMOS CHEMICAL CO. 


Primos, Delaware County, Penna. 


Cable Address: “‘Briquette,” Philadelphia. 
Telegraph Address, Philadelphia. 


im 


Buyers of 
Tungsten and Molybdenum Ores 
Manufacturers of 
Tungsten, Vanadium and 
Molybdenum Products 


All correspondence relating to mining propositions and samples should be 
sent to our Boulder “office, Room 8, Nat. State Bank Blig., Boulder, 
Boulder Co., Colo. 
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3 The 
Fort Smith Spelter Company 


Producers of 


SPELTER 


Brass Special Prime Western 
Buyers of Zinc Ores 


(Quotations on ore’should be made to the Company’s 
office at Forth Smith, Ark.) 


SALES OFFICE - WARREN, OHIO 
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The Consolidated 
Mining and Smelting 
Co. of Canada, Ltd. 


Smelters and Refiners. Purchasers 
of all classes of Ores. Producers 
of Pig Lead, Bluestone and Spelter. 


VS 


Offices: 
Smelting anaRefining Dept., Trail, British Columbia 
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The 


Arkansas Zinc & Smelting Corporation 


42 Broadway 
New York, N. Y. 


Van Buren, 
Arkansas 


Buyers of Zinc Ores 
Manufacturers of Spelter 
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PUT 


Irvington Smelting 


& Refining Works 


Formerly Glorieux Smelting & Refining Works 
Buyers, Smelters and Refiners of 


Gold, Silver, Lead, Copper and Platinum Ores, 
Sweeps and Bullion 
Manufacturers of Copper Sulphate 


Irvington, New Jersey 


Lehigh Valley R. R. connection 
New York Office, 
CHARLES ENGELHARD, Hudson Term. Bidgs., 30 Church et. 
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EDGAR ZINC COMPANY 


Main Office: Boatman’s Ban’ Building, St. Louis 


Purchasers of all classes of 


Zinc Ores «.« Concentrates 


DAVID TAYLOR 
Western Ore Purchasing Agent 
730 Symes Building ” Denver, Colo. 
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Cable: ‘‘McKechnie Widnes’’ 


McKECHNIE BROTHERS, LTD. 


SMELTING WORK, WIDNES, ENGLAND 


Buyers of 
Copper, Silver and Gold Concentrates 
Ores, Mattes and Precipitates 
COMPLEX ORES 


Metal Residues and Scrap. 
London Office: 11 Lombard Street, London, S. E. 


Also at Birmingham, Newcastle and Manchester 
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AMERICAN ZINC 


Lead & Smelting Company 


Executive Offices: 55 Congress St., Operating Offices: 1012 Pierce 
Boston, Mass. Bldg., St. Louis, Mo. 


SALES OFFICE: 
120 Broadway, New York, N. Y. 


Producers of 


“Mascot” Spelter 


for cartridge and other high grade brass. 
Also all intermediate grades of Spelter 


AMERICAN ZINC COMPANY OF 


and ‘‘Caney’’ Prime Western; Zinc Ores, 
Lead Ores and Sulphuric Acid. 
Purchasers of 
ZINC ORES. 
AMERICAN ZINC, LEAD & WISCONSIN ZINC COMPANY 
SMELTING CO. Mines in the Wisconsin District, Platte- 
Mines in Joplin District, Missouri, Carter- ville, Wisconsin. 
ville, Missouri. 
Zinc Smelters at Caney and Dearing, Kan- AMERICAN ZINC ORE SEPARAT- 
sas, Address 1012 Pierce Building, St. Louis, ING CO. 
Missouri. ae Pag gee ee and Plumb 
AMERICAN ZINC COMPANY OF | igs for the Treatment of Complex Zine | 
Ores, Add 1218 Foster Building, Den- 
TENNESSEE : Seine oster Building, Den 
ee eee AMERICAN BALLAST COMPANY | 


t Producers of Crushed Rock for Road Mak- 
ILLINOIS ing and Railroad Ballast. Producers of 
Zinc Smelter and Sulphuric Acid Plant Powdered Lime Stone for Fertilizer Pur- 
at Hillsboro, Illinois, Address 1012 Pierce poses, Address Holston National Bank 
Building, St. Louis, Missouri. Bldg., Knoxville, Tennessee. 
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| The 
American Metal Co., Ltd. 


61 Broadway, New York 
1625-33 Boatmen’s Bank Bldg. 825 A.C. Foster Bldg. 
ST. LOUIS DENVER 


Beer, Sondheimer & Co., Inc. 
Sole Agents of 


ON ational Zinc Company 


Works at Bartlesville, Oklahoma, and Springfield, Ill. 


Norfolk Smelting Co., Inc. 


West Norfolk, Va. 


Metals 
Mattes 
Bullion 
Ores 


New York Office, 61 Broadway 
Western Office, Salt Lake City, Utah 
1101 Newhouse Bldg. 


Buyers of 


Gold, Silver, Lead, Zinc, 

and Copper Ores, Copper 

Matte, Copper Bullion 
and Lead Bullion. 


Leena tS det Sooner bie een snr nani acoeinain aatel Tone nineteen trentenanS ftom net RR ISN 


Producers of 
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Gold, Silver, Copper, 
Lead and Spelter. 
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United States Smelting 


Refining & Mining Company 
55 Congress Street, Boston, U. S. A. 


United States Smelting Company 
Custom Lead and Copper Smelter at Midvale, Utah. Address Salt Lake City, Utah. 
Custom Zinc Smelters at Altoona, Iola, La Harpe, Kansas and Checotah, Okla., Address 413 
Republic Building, Kansas City, Mo. 
Needles Mining & Smelting Company 
Custom Lead and Zinc Concentrator at Needles, Cal. Address Needles, Cal. 
Goldroad Mines Company 
Goldroad, Arizona. 
Mammoth Copper Mining Company 
Custom Copper Smelter at Kennett, Cal. Address Kennett, Cal. 
United States Metals Refining Company 
Custom Copper Smelter and Electrolytic Copper Refinery at Chrome, N. J.; Custom Electroly- 
tic Lead Refinery at Grasselli, Ind. Address 120 Broadway, New York City, N. Y. 
Cia de Real del Monte 
Mines and Mills at Pachuca, and Real del Monte, Mexico. Address, Pachuca, Hidalgo, Mexico. 
United States S. R. & M. Exploration Company 
For Examination and Purchase of Metal Mines. Address 55 Congress St., Boston, Mass., or 120 
Broadway, New York, N. Y.; 1504 Hobart Bldg., San Francisco, Calif.; Newhouse Bldg., Salt 
a City, Utah; Room 1027, First Nat. Bank Bldg., Denver, Colo. 413 Republic Building, Kan- 
as City, Mo.; 906 Mills Bldg., El Paso, Texas; Edificio la Mutua 411, Mexico, D. F. 
SELLING: OFFICE— United States Smelting Company, Inc., 120 Broadway, New York City, N. Y. 
uyers 0) 


Ores, Matte and Furnace Products 


Refiners of 


Blister Copper and Lead Bullion 


Sellers of Gold, Silver, Lead, Copper, Spelter, Arsenic, Cadmium, Selenium and Zinc Dust. 
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The Grasselli Chemical I American Zinc & 


Company - Cleveland, Ohio Chemical Company 


Langeloth - Penna. 
Pittsburgh Office, Oliver Building, Pittsburgh, Pa. 


Buyers of e 3 
Zinc Ores and F : Manufacturers of 


Zinc Concentrates Spelter and 
Producers of : 
Spelter, Zinc Dust 25 sulp hurt 
and Cadmium E : Acad 


Chemically Pure Acids 
and Ammonia 
for Laboratory Use 


ADAUUGNUAADALAAODDUOUALAAORAAONUOEOLADAAANANOA 


Buyers of 


Zinc Ores ; 


Heavy Chemicals 


Sole Agents 
for all purposes 


The American Metal Co., Ltd. 


61 Broadway - New York 


American Smelting & Refining Co. 


BUYERS OF Gold, Silver, Lead, Copper 


and Zinc Ores. 


PRODUCERS OF Gold, Silver, Lead, 
Copper, Copper Sulphate, Zinc, Zinc Dust, 
Cadmium, Cadmium Sulphide, Arsenic. 
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General Office 
34th Floor, EQUITABLE BLDG., 120 Broadway,N. Y. 
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UNITED STATES 


Arkansas 

Fuller, John T. 
Arizona 

Bradley, D. H., Jr. 
Cole & Co. 


Colvocoresses, Geo. M. 
Dunning, Charles H. 
Greenridge, S. M. 
Hatcher & Carpenter 
Holland, L. F. S. 
Hopkins, C. V. 
International Mining 
Syndicate, Ltd. 
Jenks, T. H. 
Joralemon, Ira B. 
McBride, Wilbert G. 
McGregor, A. G. 
Miller, Hugo W. 
Overpeck, Areli C. 
Rutherford, Forest 
Scotland, Peter B. 
Smith, A. Y. 
Smith & Ziesemer 
Spence, Harold C. E. 
Stramler, A. P. 
Thomas, W. C. 
Wrampelmeier, E. L. S. 


California 
Anderson, A. P. 
Anderson, W. J. 
Arnold, Ralph 
Boutwell, John M. 
Bradley, F. W. 
Brayton & Richards 
Bretherton, S. E. 
Bridger, Geo. F. 
Brockunier, S. H. 
Burch, A. 
Burch, H. 
Caetani, G. 
Carpenter, A. B. 
Clark, Baylies C. 
Clevenger, G. Howell 
Cobb, Wm. Lewis 
Collins, Edgar A. 
Cranston, Robert E. 
Dennis, Clifford G. 
Farish, John B. 
Farrell, J. H. 
Fishback, M. 
Folsom, D. M. 
Garrey, G. H. 
Gibson, Walter L. 
Grant, Wilbur H. 
Grunsky, C. E., Jr. 
Haas, Herbert 
Hager, E. T. 
Hamilton, Beauchamp, 
Woolworth, Ine. 
Hamilton, E. M. 
Hanks, Abbot A 


Kenyon 


Hershey, O. H. 
Hodges, A. B. W. 
Hohl, L. J 


Hoffmann, R. B. 
Holland, L. F. 8. 
Hoover, Theodore J. 
Hutchinson, Randolph B. 
Hyde, James M. 
Innes, Murray 

James Co., G. A. 
Jones, C. C. 
Kennedy, E. P. 

King, Frederick Gitberts 
Kinzie, Robert A. 
Labarthe, Jules 
Latham, E. B 
Lavagnino, G. 
Lindberg, Carl 0. 
MacBoyle, E. 
Merrill, C. W. 
Merrill Metallurgical Co. 
Morris, F. L. 

Mudd, S. W. 

Munro, C. H. 

Myers, Desaix B. 
Neel, Carl B 

Nevius, J. Nelson 
Newberry, Andrew W. 
O’Brien, William D. 
Probert, F. H. 
Riordan, D. M. 

Royer, Frank W. 
Schmidt, Henry C. 
‘Short, Frank R. 

Sill & Sill 

Simonds, Ernest H. 
Snyder, Blanchard M. 
Staunton, W. F. 
Stebbins, Elwyn W. 
Thurston, E. C. 
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Timmons, Colin 

Toll, Rensselaer H. 
Thomas, Ww. C. 

Turner, H. W. 

Turner, R. (. 

Vivian, Godfrey 
Wartenweiler, Otto & 


Co. 
Wethey, Arthur H. 
Wilding, James 
Wiseman, Philip 


Colorado 
Adkinson, Henry M. 
Allen, Carl A. 
Argall & Sons, Philip 
Bancroft, 
Bell, Charles N. 
Burlingame, Walter E. 
Butchart, W. A. 
Cazin, Franz 
Chase, C. A. 
Chase, Edwin E. 
Chase, R. L. 
Chedsey, W. R. 
Cohen, Louis 
Colburn, C. Lorimer 
Collins, Geo. E. 
Dorr Co., The 
Draper, Marshall D. 
Farish, John B 
Fisher, C. A. 
Frost, Oscar J. 
Garvin, C. J. 
Gross, John 
Hawkins, E. N. 
Hills & Willis 
Holland, L. F. S. 
Kyle, T. D. 
Leonard & Root 
McDaniel, A. K. 
Munroe, H. S. 
Parker, Richard A. 
Piers, W. L. 
Plumb, Albert M. 
Radford, Walter J 
Reid, Walter L. 
Rickard, Stephen 
Ritter, E. A. 
Sayre, Robert H. 
Schafer, Louis 
Shaffer, Roller & Curran 
Toll, Rensselaer H. 
Ward, William F. 
Wiard, E. S. 
Wilfley, Clifford R. 
Wolf, Harry J. 
Wood Ore Testing Co., 
The Henry E 
Worcester, S. A. 


Conneeticut 
Irving, John Duer 


Detaware 
Tanner, W. Lee. 


Washington, D. C. 
Associated Geological 
Engineers, The 
Eckel, Edwin C. 
Hassan, A. A. 


Florida 
Ohnsorg, W. H. & N. L. 


idaho 

Burbidge, Frederick 

Easton, S. A. 

Tytler, Maynard F. 

White, Rush J. 

ilinois 

Clapp, Rolla E. 

Dickman, R. N. 

Hollis, H. L. 

Wahl, H. R. 

indiana 

Indiana laboratories 
Co., The 

Marsters, V. F. 

lowa 

Reece, P. P. 

Kentucky 

Reed, Avery H. 

Wilson, Harry L. 


Maryland 


- Free, E. E. 


Massachusetts 

Crosby, W. O. 
Hutchinson, W. Spencer 
Keedy, Dyke V. 
Packard, Geo. A. 
Peters, E. D. 

Richards, R. H. 
Rogers, A. H. 


Smith, Lyon 
Wenstrom, 0. 
Van Law, Carlos W. 


Michigan 

Dunster, C. B. 
Lasier, F. G. 
Whiting, Lowe 
Minnesota 

Bradt, Harlan H. 
Cheney, C. A., Jr. 
Collins, E. J. 
Mines Efficiency Co. 
Longyear Co., E. J 
Rakowsky, Victor 
Swart, W. 
Winchell, Horace V. 


Missouri 

Allen, Roy Hutchins 
Anderson, Glenn 
Burgess, Chas. W. 
Buskett, Evans W. 
Conklin, H. R. 
Copeland, Durward 
Cox, G. 

O’Keefe, E. C. 
Kirby, E. B. 
L’Engle, E. Fleming 
Millar, Howard A. 


Ohnsorg, W. H. & N. L. 


Robertson, James D. 
Sansom, Frank W. 
von Borries, W. J. 
Waring & Williams Lab- 
oratories, The 
Wheeler. H. A. 
Montana 
Atwater, Maxwell W. 
Anderson, Glenn 
Barker-Wilson Co. 
Church, John L. 
deSallier, Rene 
Fields, J. D. 
Higgins, James E. 
Kee, W. J. 
Larison, E. L. 
McCarthy & Co., 
Richard 
Rohn, Oscar 
Trauerman, Carl J. 


Nevada 

Adamson, W. G. 
Allen, Roscoe F. 
Carpenter, E. E. 
Duncan, Lindsay 
Dutton, Charles E. 
Fox, John M. 
Hale, Fred A., Jr. 
Lakenan, C. B. 
McColloms Co., The 
Spencer & Co., L. B. 
Starr, Charles C. 
Symmes, Whitman 


New Jersey 


Ely, E. 
Seward, John 


New Mexico 
Foster, Lewis Erwin 
Larsh, P. A. 
New York 
Addicks, Lawrence 
Aldridge, W. H. 
Alsdorf, F. C. 
Apgar, Frederick W. 
Arnold, Ralph 
Associated Geological 
Engineers, The 
Atwater, Maxwell W. 
Atwater, R. M., Jr. 
Bagge, N. O. 
Ball, Sydney H. 
Banks, John H. 
Beatty, A. Chester 
Benedict, W. de L. 
Bradley, R. J. H. 
Brockman, E. T. 
Brodie, Walter M. 
Brown, F. Harold 
Brown, Thomas E. 
Bulkley, J. Norman 
Burdick, Charles A. 
Burger, C. 
Burrall, Fred’k P. 
Channing, a. P. 
Church, John A. 
Clapp, F. G. 
Clark, Allan J. 
Clark, C. Dawes 
Clements, J. Morgan 
Conner, Eli T 


Constant Co., C. L. 
Cox, W. Rowland 
Cranston, R. E. 
Dorr Co., The 

Drew, C. V. 
Dufourcq, E. L. 
Dunster, C. B. 
Dwight, A. § 
Eaton, E. R. 
Erdlets, Jr., Jos. F. B. 
Eurich, Ernst F. 
Eveland, A, J. 
Farish, George E. 
Finch, J. W. 
Finlay, J. R. 
Florance & Hampton 
Fuller, M. L 
France, T. H. 

Gill, Philip L. 
Grugan, Justice 
Guess, H. 
aan, John Hays 
Hardy, J. Gordon : 
Hassan, A. a. 
Henderson, H. P. 
Holden, Edwin C. 
Hooper, G. H. 
Huntoon, L. D. 
Johnson, J. E., Jr. 
Jordan, Edwin C. 
Klepetko, Frank 
Knapp, John A. 
Knox & Allen 
Kunz, George F. 
Lamb, R. 

Ledoux, A. R. 

Le Fevre, S. 
Leggett, T. H. 

Li, K. C. 

Liddell, Donald M. 
Lindberg, C. O. 
Lindsley, Halstead 
Lindsley, Thayer 
Lloyd, ; 
Mackay, A. D. 
Magnus, Benj. 
Mayer, L. W. 
McKinlay, William B. 
Minard, F. H. 
Motter, W. D. B., Jr. 
Mead, H. L. 

Neel, Carr B. 
Newcomb, C. 8S. 
Payne, C. Q. 

Payne, Henry Mace 
Perry, O. B. 

Pierce, F. E. 

Plate, H. Robinson 
Poillon & Poirer 
Raymond, R. W. 
Richards, George M. 
Richards, Gragg 
Ricketts & Co. 
Ricketts, L. D. 
Rogers, A. H. 
Rogers, Alexander P. 
Rogers, E. M. 
Rolker, Charles M. 
Rothschild, C. G. 
Rowand, Lewis G. 
Schroter, G. A. 
Scobey, Jesse 
Shapira, Samuel 
Sharpless, Fred. F. 
Shipp, E. Maltby 
Simonds & Burns 
Skinner, Edmond N. 
Snelling, Walter O. 
Spicer, H. . 
Spilsbury, E. G. 
Spilsbury, Persifor G. 
Steele, Heath 
Sussman, O. 

Tarr & ee 
Thayer, B 

Thayer, Ruknane Holden 
Thomas, M. L. 
Thomas, Kirby 
Thomson, 8. C. 
Von Rosenberg, Leo 
Washburne, C. W. 
Watson, R. B. 
Watson, William 
Weed, Walter Harvey 
Weeks, Frederic R. 
Weld, C. M. 
Westervelt, W. Y. 
Wilkens, H. A. J. 
Wilkens & Devereux 
Worth, John G 
Yeatman, Pope 


North Carolina 
Case, B. H. 





Pratt, Joseph Hyde 
‘Lucker, A. W. 


Ohio 


Dunster, C. B. 
Oklahoma 

Cox, G. H. 
Everest, H. A. 
Gardner, James H. 
Rutledge, J 


Oregon 


Coghill, Will H. 
Melzer, Emil 
Swartley, Arthur M. 


Pennsylvania 


Associated Geological 
Engineers, The 

Ayres, W. S. 

Chance & Co., H. M. 

Conner, Eli T. 

Coxe Mining Laboratory 

Davies, T. E. 

Davis, Robert S. 

Darlington, W., 

Demming, H. C. 

Doak, Samuel E. . 

Du Bois, Mixer & Armas 

Garrey, George H. 

Hutchinson, Edward S. 

Kennedy, Julian 

Linton, Robert 

Ogden, John 

— & Son, Samuel 


Sanders. Richard H. 
Searle, Barry 
Spurr, J. Edward 
Worth, John G. 


South Dakota 
Clark, Allan J. 


Tennessee 


Emmons, N. H., 2nd 
Southern Minerals Co. 
Torbert, Jas. B. 


Texas 


Burdette, R. S. 
Cameron, Geo. W. 
Camphuis & Rives 
Case, Walter H. 
Cole, David 
Critchett & Ferguson 
Hardy, J. Gordon 
Kinnon, Wm. H. 
MacDonald, Bernard 
Rice, John A. 
Shaw, S. F. 


Utah 


Adkinson, Henry M. 
Bardwell, A. F. 

Bird- Cowan Co. 

Blood, George D. 
Clapp, Rolla E. 

Clark, I. C. 

Dubois, Mixer & Armas 
Frank, Alfred 

General Engineering Co. 
Hendrickson, Wm. H. 
Johnson, Maurice M. 
Krumb, Henry 

Kirk & Leavell 
MacVichie, D. 

Officer & Co., R. H.~ 
Pembroke, Earl R. 
Sears, S. 

Union Assay Office, Inc. 
Van Winkle, C. T. 
Wilson, W. A. 

Wilson, George Benton 
Winwood, Job H. 
Zalinski, E. R. 


Vermont 
Lawton, N. O. 
Virginia 


Doak, Samuel E. 
Staver, W. H. 


Washington 


Bard, D. C. 

Bellinger, H. C. 

Bogardus Testing Labo- 
ratories 

Clarke, Roy H. 

Falkenburg & Laucks 

Greenough, W. Earl 

Johns, Henry 






Vol. 102, No. 27 


* * 
il hi i 


Keffer, Frederic 
Lee, Chester F. 
Levensaler, Lewis A. 
Richards, J. V. 
Ross, Frank A. 


Wisconsin 
Royce, Stephen 


ALASKA 


Smith, H. Dewitt 
Young, Jacob W. 


PHILIPPINE ISLANDS 
Eye, Clyde Milton 


CUBA 


Seidel, Victor B. 
Fulton, Chester A. 


CANADA 
British Columbia 


Bonthrone & Co. 
Fowler, S. S. 
Haggen, E. A. 
Lachmund, Oscar 


Nova Scotia 


Graham, Stanley N. 
Jennison, W. F. 
Pickings, H. B. 


Ontario 


Cohen, S. W. 
Ferrier, W. F. 
Guess & Haultain 
Hitchcock, C. H. 
Loring, Frank C. 
McAllister, J. E. 
Murphy, Chas. J. 
Smith & Durkee Dia- 
mond Drilling Co., Ltd. 
Spearman, Charles 
Stevens, Frank G. 
Thomas, D. R. 
Thornhill, E. Bryant 
Tyrrell, J. B. 
Watson, J. Craig. 


Quebec 

Dresser, John A. 
‘Yukon Terr. 
Burrall, Fredk. P. 


MEXICO 


Anderson, R. H. 
Babb, P. A. 
Brinsmade, R. B. 
Camphuis & Rives 
Greenridge, S. M. 
Grothe & Carter 


’ Nahl, A. C. 


Pentland, W. J. 

Rose, Hugh 

Royer, F. W. 
Schmidt, Henry C. 
Stadelmann, G. 
Stevens, Blamey 
Tays, Eugene A. H. 
Wilkens & Devereux 
Worth, John G. 


AFRICA 


Emery, A. B. 
Preus, W. 


ASIA 
China 


Cole, F. L. 
Finch, J. W. 
Li, K. €. 
Lonergan, Jay 
Yung, M. B. 


. Japan 


Paul, H. W. 
Korea 
Mills, Edwin W. 


Siberia 


Thorne, W. E. 
-Truschkoff, Nicholas 
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Dorr Co., The 
Hoover, T. J. 
Knox, Newton Borth 
Prisk, T. Henry 
Purington, C. W. 


italy 
Wright, Charles Will 


Russia 
Carlyle, E. J. 


De Aguera, Adolfo, G. 
Knox, Newton Booth 


Sweden 
Haglund, G. 


Bolivia 


Sopeland, Durward 
Easley, Geo. A. 


Botsford, C. W. 
Hstes, Frank M. 
Forbes, D. L. H. 
Koch, Otto 
Lamb, Mark R. 


Couldrey, P. S. 
Gibbons, Charles A., Jr., 
Klepetko, Frank 
Strauss, L. W. 
Walker, Myron R. 


ARRANGED ALPHABETICALLY 


A 


Adams, Arthur K., Mining Geologist. Andes Cop- 
per Co., Chafiaral, Chile, So. Am. Not open for 
engagement at present. 


Adams, Huntington, Mining Engineer. 
gasta, Chile, So. Am. 

Adamson, W. G., Mining Engineer and Metallurg: 
ist. Winnemucca, Nev. 

Addicks, Lawrence, Metallurgical Engineer, 126 
Liberty St., New York City. 

Adkinson, Henry M., Mining Engineer. Walker 
Bank Bldg., Salt Lake City, Utah, or Equitable 
Bldg., Denver, Colo. 

Aldridge, Walter H., Mining and Metallurgical 
Engineer. 14 Wall Street, New York. 


Allen & Colburn, Mining Engineers. (Carl A. 
Allen, C. Lorimer Colburn.) Ideal Bldg., Den- 
ver, Colo. 

Allen, Roscoe F., Mining Engineer and Metallurg- 
ist. Winnemucca, Nev. 


Allen, Roy Hutchins, Mining Engineer. Examina- 
tion and Management. Room 207, Miners Bank 
Bldg., Joplin, Mo. 


Alsdorf, F. C., Mining Engineer. 4534 W. 120th 
St., New York City. Code: Bedford-MeNeill. 


Anderson, A. P., Mining Engineer. U. S. Smelt- 
ing, Ref. & Mining Exploration Co. 1504 Ho- 
bart Building, San Francisco, Calif. 


Anderson, Glenn, Engineer of Mines. 46 East 
Broadway, Butte, Mont. 


Anderson, Robert Hay, Consulting Mining Engi- 
neer. Apartado 866, Mexico’ City, Mexico. 
Cable: “Anderson, Mexico.” 


Anderson, Wellington J., Mining and Consulting 
Engineer. 319 Roanoke St., San Francisco, 
Calif. 


Apgar, Frederick W., Mining Geologist. Micro- 
scopic Investigation of Ores, Rocks, etc. Mine 
Examinations. Canonbury Rd., Jamaica, N. Y. 


Argall, Philip, & Sons, Philip Argall, P. H. Argall, 
George O. Argall. Mining and Metallurgical 
Engineers. Mine Examinations, Ore Testing, 
Mill Designs. First National. Bank Building, 
Denver. Cable: ‘“Argall.” 


Arnold, Ralph, Consulting Geologist and Petro- 
leum Engineer. Union Oil Building, Los An- 
geles, Calif. 233 Broadway, New York City. 
No. 1 London Wall Building, London, FE. C. 
Cable: “Ralfarnoil.” 


Associated Geological Engineers, The, F. G. Clapp 
and M. L. Fuller, Managing Engineers, Reports 
on Oil, Gas and Mineral Properties, 120 Broad- 
way, New York City; 1333 F St, Washington, 
D. C.; 331 Fourth Ave., Pittsburgh, Penn. 


Astley, J. W., Mining Engineer, c/o The Bank of 
Montreal, 47 Threadneedle St., London, E. C., 
England. Code: Bedford-McNeill. 


Atwater, Maxwell W., Engineer of Mines. 25 
Broad St., New York City. Box 156, Basin, 
Mont. 


Atwater, R. M., Jr., Consulting Mining Engineer 
with Ladenburg, Thalman & Co., Bankers, 25 
Broad St., New York. 


Ayres, W. S., Min. and Mech. Eng. Consultation, 
Examination, Reports. Long experience as 
Manager of Iron and Coal Mines. Hazelton, Pa. 


Antofa- 


B 


Babb, Percy Andrus, Mining and Metallurgical 
Engineer. “Edificio La Cia Bancaria.” Avenida 
5° de Mayo, No. 32, Mexico, D. F. 


Bagge, N. O., Consulting Engineer. 46 Cedar St., 
New York City. All codes. Cable ‘“Baggeno.” 


Ball, Sydney H., Mining Geologist. 71 Broadway, 
New York City. Cable Address: “Sydball.” 


Bancroft, Howland, Consulting Mining Geologist. 
Suite 730 Symes Building, Denver, Colc. Cable: 
“Howban.” Code: Bedford-McNeill. 


Banks, John H., Mining Engineer and Metallur- 
gist. 61 Broadway, New York. Examinations 
and Management. Special attention to prob- 
lems in ore treatment. Formerly of the firm 
of Ricketts & Banks. 


Bard, D. C., Mining Engineer. 660 Stuart Bldg., 
Seattle, Wash. 


Bardwell, A. F. (successor to Bettles & Bardwell), 
Custom Assayer and Chemist. 158 South West 
Temple St., Salt Lake City, Utah. ; 

Barker-Wilson Co., Mining Engineers. 
States Mineral Surveyors. Butte, Mont. 


Beatty, A. Chester, Consulting Mining Engineer. 
25 Broad St., New York. 1, London Wall Bldgs., 
London, E. C. Cable: Granitic. No _ profes- 
sional work entertained. 


Bell, Charles N., Mining Engineer, Smuggler- 
Union Mining Co., Telluride, Colo. 302 Guar- 
dian Trust Co. Bldg., Denver, Colo. 

Bellinger, H. C., Metallurgical Engineer. Spokane, 
Wash. 

Benedict, William de L., ‘Mining Engineer. 19 
Cedar St., New York. 


Bird-Cowan Co., Charles S. Cowan, Manager. 
Custom Assayers and Chemists. 160 S. W. 
Temple, Salt Lake City, Utah. 


Blood, George D., Mining Engineer. 1021 Kearns 
Bldg., Salt Lake City, Utah. 


Bogardus Testing Laboratories, Assayers and 
Chemists. Specialty, Engineers’ Work and 
Smelter Control. 90 Columbia St., Seattle, Wash. 


Bonthrone & Co., Mining Engineers, 300 Pender 
St., W., Vancouver, B. C., Canada. 


Botsford, C. W., Calle de Huerfanos Casilla 125-D, 
Santiago, Chile. 

Boutwell, John M., Mining Geologist. 
Canfield Bldg., Santa Barbara, Calif. 


Bradley, D. H., Jr., Mechanical Engineer. Mill 
Designs, Mine Equipment, Mine Management. 
Bank of Arizona Bldg., Prescott, Ariz. 


Bradley, Fred W., Mining Engineer. Crocker 
Building, San Francisco. Cable Address: ‘“‘Ba- 
salt,””’ San Francisco. Code: Bedford-McNeill. 


Bradley, R. J. H., Consulting Mining Engineer. 
115 Broadway, New York City. Cable Address: 
“Investigate.”” Code: Bedford-McNeill. 


Bradt, Harlan H., Mining-Geology. Examination 
and Exploration of Mineral Lands. 709 Alworth 
Bldg., Duluth, Minn. 


Brayton & Richards, Corey C. Brayton, E. R. 
Richards, Mining and Metallurgical Engineers. 
Hobart Bldg., San Francisco, Calif. 


Bretherton, S. E., Consulting Mining Engineer. 
Twenty-seven years’ experience. Metallurgist 
and Mine Manager. Specialty: Complex Zine 
Ores. Mills Bldg., San Francisco, Calif. 


Bridger, Geo. F. Metallurgist, stamp, ball and 
tube milling, flotation, cyaniding. 1232 Lake 
St., Los Angeles, Calif. 


Brinsmade, R. B. (E. M., Lehigh, 95), Con. Engr. 
Specialties : Mining, Metallurgy, Economic, Geol- 
ogy. 9a Galena 1, Puebla, Pue. Mex. 


Brockman, E. T., Consulting Engineer. Precious 
Metal Properties Bought and Sold. Hotel En- 
dicott, New York City. 


Brockunier, S. H., Mining Engineer. Nevada City, 
Calif. 


Brodie, Walter M., Mining Engineer and Metal- 
lurgist. In care Batopilas Mining Co., 50 Broad 
St., New York. F 


Brown, F. Harold, Consulting Engineer, New 
Utah-Bingham Mining Co. Address Federal 
Co., 30 Broad St., New York. 


Brown, Thomas €E., Consulting Engineer. Hy- 
draulic, Hoisting Problems, Inclined Planes. 18 
East 41st St., New York. 


Bulkley, J. Norman, Consulting Mechanical and 
Electrical Engineer. Mining work a specialty. 
120 Broadway, New York. 


Burbidge, Frederick, Mining Engineer. 
Idaho, 


Burch, Caetani & Hershey, Albert Burch, Gelasio 
Caetani, Oscar H. Hershey. Mining, Metallurgy 
and Mining Geology. Crocker Bldg., San Fran- 
cisco, Calif. Cable Address: “Burch” or ‘“Cae- 
tani,” San Francisco. Codes: Bedford-McNeill, 
Moreing & Neal. 


Burch, H. Kenyon, Mechanical and Metallurgical 
Engineer. Care the Sierra Madre Club, Los 
Angeles, Calif. 


Burdette, R. S., Mining Engineer. Spanish Amer- 
ica. 1401 Ave. D, San Antonio, Tex. 


Burdick, Charles A., Mining Engineer. 74 Broad- 
way, New York. ’Phone Rector 2536. 


Burger, C. C., Consulting Mining Engineer. In- 
vestigation of new properties a specialty. 71 
Broadway, N. Y. 


United 


Howard 


Wallace, 


Burgess, Chas. W., Mining Engineer. Mine Ex- 
aminations and management of Joplin district 
properties. 717 W. 3rd St., Webb City, Mo. 

Burlingame, Walter E., Est. 1866, Assayer and 
Chemist, Bullion Dealer, Ore Shippers’ Agent, 
Ore Testing. 1736 Lawrence St., Denver, Colo. 

Burrall, Fred’k P., Mining Engineer. Dawson, 
Yukon Terr., Canada. 233 Broadway, New York. 


Buskett, Evans W., Assayer. Accurate Assays 
of zinc, lead, copper, gold and silver ores. 
620 Joplin St.,. Joplin, Mo. 

Butchart, W. A. Table Concentration. 605-607 
Mercantile Bldg., Denver, Colo. 


Cc 


Cameron, Geo. W., Assayer and Chemist. Repre- 
sentative for shippers to the El Paso Smelter. 
205 San Francisco St. Box 489, El Paso, Tex. 


Camphuis & Rives, Mining Engineering, Reports. 
Management. Representing Mining Companies, 
Customs Brokers. Mills Bldg., El Paso; P. 0. 
Box 172, Laredo, Tex.; Apt. 311 Tampico, Apt. 
235 Vera Cruz, Mexico. Cable: ‘“Orocobre.”’ 
Code: Bedford-MecNeill. 


Carlyle, E. J., Min. and Metallurgical Engr. Spe- 
cialty : Development and equipment of properties 
in the Russian Empire. Polevskoi Zavod, Perm 
Govt., Russia. Cable: Carlyle, Ekaterinburg. 


Carpenter, Alvin B., Mining Engineer. Examina- 
tions, Consultation, Supervision of Mines. 508 
Union League Bldg., Los Angeles, Calif. 


Carpenter, E. E., Mining and Metallurgical Engi- 
neer. Wonder, Ney. 


Case, Benjamin H., Min. and Civil Eng. Examina- 
tion of Southern Mines, Mineral, Water-Power 
Properties. 5 Edgehill Ave., Asheville, N. C. 


Case, Walter H., Mining Engineer. Examinations 
and Managements Specialties. P. O. Box 832, 
330 First National Bank Bldg., El Paso, Tex 


Cazin, Franz, Mechanical Engineer. Design and 
Construction of Metallurgical Plants. 2150 
Lafayette St., Denver, Colo. 


Chance & Co., H. M., Coal and Iron. Consulting 
Engineers, Drexel Building, Philadelphia, Penn. 


Channing, J. Parke, Consulting Engineer. 61 
Broadway, New York. 


Chase, Charles A., Mining Engineer. 812-824 
Cooper Building, Denver, Colo. Liberty Bell 
G. M. Co., Telluride, Colo. 


Chase & Son, Edwin E., Edwin E. Chase, R. L. 
Chase, Mining Engineers. 1028 ist Nat. Bank 
Bldg., Denver, Colo. 


Chedsey, Wm. R., Mining Engineer. Specialty: 
The Examination and Equipment of Mines. 
Care of Colorado School of Mines, Golden, Colo. 


Cheney, C. A., Jr., Mining Geologist. Magnetic 
Surveys, Direction of Exploration and Reports 
on Iron Lands. Crosby, Minn. 


Church, John A., Mining Engineer. 15 William 
St., New York. Cable: “Scotist.” 


Church, John L., Mining Engineer. Placer Hotel, 
Helena, Mont. 


Clapp, F. G., Consulting Geologist and Petroleum 
Engineer. 120 Broadway, New York City. 


Clapp, Rolla E., Consulting Engineer. 1200 West- 
minster Bldg., Chicago. 605 Newhouse Bldg., 
Salt Lake City. 


Clark, Allan J., Metallurgical Engineer. Care 
Homestake Mining Co., Lead, South Dakota, and 
10 Cotton Exchange, New York. 


Clark, Baylies C., Mining and Mechanical Engi- 
neer. Sutter Creek, Calif. Cable Address: “Ba- 
clark.” Code: Bedford-McNeill 


Clark, C. Dawes, Mining and Efficiency Engineer. 
Mining and Industrial Economy. 120 Broadway, 
New York. 


Clark, 1. C., Mining Engineer. Supervision of Ore 
Sampling and _ Settlements. Examination of 
Properties, Chemical and Metallurgical Analysis. 
809 Kearns Bldg., Salt Lake City, Utah. 


Clarke, Roy H., Mining Engineer. Peyton Bldg., 
Spokane, Wash. 


Clements, J. Morgan, Mining Engineer and Geol- 
oer. a Broad St., New York. Code: Bedford- 
McNeill. 
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Clevenger, G. Howell, Metallurgical Engineer. 381 
Hawthorne Ave., Palo Alto, Calif. Code: Bed- 
ford-McNeill. 


Cobb, Wm. Lewis, Mining Engineer 
Calif. 

Coghill, Will H., Professor of Metallurgy, Oregon 
School of Mines. Corvallis, Ore. 

Cohen, Louis, Mining and Metallurgical Engineer. 
229 First National Bank Bldg., Denver, Colo. 
Cohen, Samuel W., Consulting Min. Eng. Dominion 
Express Bldg., Montreal. General Manager, 
Crown Reserve Mining Co., Ltd., Cobalt, Can. 


Cole, David, Specialist in Ore Concentration, Min- 
ing Mechanism and Property Management. 
1210 Mills Bldg., El Paso, Tex. 

Cole, F. L., Mining Engineer. Examinations in 
Eastern Asia, Shanghai, China. Cable Address: 
“Hanco.” 

Cole & Co., Assayers, Chemists, Ore Buyers. 
BB, Douglas, Ariz. 

Collins. Edgar A., Mining Engineer. Care of 
Oceanic Quicksilver Mine, Cambria, Calif. 

Collins, Edwin James, Mining Engineer and Min- 
ing Geologist. Examinations and Management. 
Torrey Bldg., Duluth, Minn. 

Collins, George E., Min. Eng. Mine Examina- 
tions and Management. 414 Boston Bldg., Den- 
ver, Colo. Cable Address: ‘“‘Coleamac,” Denver. 

Colvocoresses, George M., Mining Engineer. Gen- 
eral Manager, Consolidated Arizona Smelting 
Co., Humboldt, Ariz. 


Conklin, H. R., Mining and Electrical Engineer. 
Joplin, Mo. 


Conner, Eli T., 622 Union Nat. Bank Bldg., Scran- 


ton, Penn., and 459 Mutual Life Bldg., 26 Lib- 
erty St., New York. 


Constant Co., C. L., Mining, Metallurgical and 
Chemical Engineers, 42 New St., New York, 
i: By 


Sausalito, 


Box 


Copeland, Durward, Metallurgical Engineer. Mis- 
souri School of Mines, Rolla, Mo., and Llalla- 
gua, Bolivia, South America. 


Couldrey, Paul S., Mining Engineer, General Min- 
ing Superintendent, Cerro de Pasco Mining Co. 
Cerro de Pasco, Peru, South America. 


Cox, G. H., Mining and Petroleum Geology. 311 
Daniels Bldg., Tulsa, Okla., and Missouri School 
of Mines and Metallurgy, Rolla, Mo. 


Cox, W. Rowlard, and Staff, Consulting Syecial- 
ists. Management, Operation and Examination 
of Mines and Mills. 120 Bway., New York, N. Y. 


Coxe Mining Laboratory, Lehigh University, South 
Bethlehem, Penn. Assays, Analyses and Con- 
centration Tests of Ores and Coals. 


Cranston, Robert E., Min. Eng. Holbrook Bldg., 
San Francisco. 60 Wall St., New York. 
Cable Add.: ‘‘Recrans.”” Code: MeNeill’s 1908. 


Critchett & Ferguson, Assayers and Chemists. 
Agents for Ore Shippers. Umpire and Control 
and Specialty. El Paso, Texas. 


Crosby, W. 0., Consulting Geologist. Mining 
Properties, Engineering Works, Water Supplies, 
etc. 491 Boylston St., Boston, Mass. 


D 
Darlington, Wayne, 50 North 23rd St., Philadel- 
phia, Penn. Consulting Mining Engineer and 
Metallurgist. 
Davies, T. Ellsworth, 116 Adams Ave., Room 7, 
Seranton, Penn. Consulting Mining Engineer, 
Geologist. Coal Iands a Specialty. 


Davis, Robert S., Mining Engineer. Milton, Penn. 


De Aguera, Adolfo, G. M. E. Ore, Coal. Can as- 
sist American Mfrs. and Industrials to open 
business in Spain. Quevedo, 1, Sevilla, Spain. 


Demming, Henry C., Min. Eng. Geologist, Mineral- 
ogist and Chemist. Offices and Laboratory, 15- 
17 N. 3rd St., Harrisburg, Penn., U. S. A. 


Dennis, Clifford G., Mining Engineer. Crocker 
Bldg., San Francisco, Calif. Cable: “Sinned.” 
Code: Bedford-MecNeill. 


deSallier, Rene, Mining Engineer. Basin, Mont. 


Dickman, R. N., Mining Engineer. Dickman & 
Mackenzie. 1010 Mallers Bldg., 5 South Wa- 
bash Ave., Chicago, Ill. ‘“‘Deegold’” Redford- 
MeNeill Code, atso care Robert W. Hunt & Co. 


Doak, Samuel E., Mining Engineer. 53 S. Front 
St., Philadelphia, Penn., and Glen Wilton, Va. 


Dorr Co., The, John V. N. Dorr, President, Hydro- 
metallurgical and Wet Chemical Engineers. 812 
Cooper Bldg., Denver; 17 Battery Place, New 
York; 16 South St., London, E. C. Cable Ad- 
dress: “Dorr,” Denver, and “Dorrclass,” New 
York. Codes: Bedford, McNeill, Western Union. 


Draper, F. W., Consulting Engineer. Verk Isetz 
Corporation, Ekaterinburg, Russia. Code: Mc- 
Neill 1908. 


Draper, Marshall D., Mining Engineer. Exam- 
inations and management. 213 Boston Bldg., 
Denver, Colo. 


Dresser, John A., Mining Geologist. 1005 Eastern 
Townships Bank Bldg., Montreal, Canada. 


Drew, C. V., E. M., with Cerro de Pasco and 
Morococha Mining Companies. Room 4, fifth 
fioor, 15 Broad St., New York. 


DuBois, Mixer & Armas, Consulting Mining En- 
gineers, 302 Harrison Bldg., Philadelphia, 
Penn. Salt Lake City, and Paris, France. 


Dufourcq, Edw. L., Min. Eng. Room D-15, Produce 
Ex. Bldg., New York. Cable Address: “‘Du- 
fourcq,””’ New York. Bedford-McNeill Code. 

Duncan, Lindsay, Mechanical Engineer. Nevada 
Consolidated -Copper Co., McGill, Nev. 

Dunning, Charles H., Mining Engineer. 
Ariz. 

Dunster, Carl B., Mining Engineer, 11 Pine St., 
New York, N. Y. Marquette, Mich. Cable: 
Breitanco, McNeill’s Codes. 


Dutton, Charles E., Mining Engineer. 
104, Goldfield, Nev. 


Dwight, Arthur S., Mining Engineer and Metal- 
lurgist. 29 Bway., New York. Cable Address: 
“Sinterer,”’” New York. Bedford-McNeill Code. 


Prescott, 


P. O. Box 


E 


Easley, Geo. A., M. E. Megr., Olla de Oro Gold 
Mining Co., La Paz, Bolivia, South America. 
Cable Address: “Easley,” La Paz. 


Easton, Stanly A., Mining Engineer. Manager, 
Bunker Hill & Sullivan Mining & Concentrating 
Co., Kellogg, Idaho. 


Eaton, E. R., Mining Engineer. 
Surveys of Iron Properties, 
struction and Management. 
Kirby Thomas, 120 Broadway, 


Eckel, Edwin C., Mining Geologist. 
Bldg., Washington, D. C. 


Magnetometric 
Surveying, Con- 
Address: Care of 
New York. 


826 Munsey 


Ely, E., Dover Laboratory Assayer, Chemist, etc. 
Fees, gold 60c., silver 45c., iron in ores $1, 
Phos. $1.50, ash in coal and coke $1. Dover, N. J. 


Emery A. B., Mining Engineer. Messina, Trans- 
vaal. Tele. and Cable Address: Abemery, Mes- 
sina, Transvaal. 


Emmons, N. H., 2nd, Mining Engineer. 
hill, Tenn. 


Erdlets, Jr., Joseph F. B., Mining Engineer. 45 
Broadway, New York. Usual Codes. 


Estes, Frank M., Mining Engineer. Manager Min- 
ing Department, American Smelting and Refin- 
ing Co., Valparaiso, Chile, South America. 

curich & Knapp, Ernst F. Eurich, John A. Knapp. 


Metallurgical Engineers. 15 William St., New 
York. 


Evans, M. B., Mining Engineer, with F. A. Pellas 
& Co. Address, La Libertad Chontales, Nica- 
ragua, C. A. 


Copper- 


Eveland, A. J., Mining Engineer in South Amer- 
ica. .Temporary Address, care of Engineers’ 
Club, 32 W. 40th St., New York City. 


Everest, H. A., Mining Engineer. Engineer and 
Geologist. Colgate, Oklahoma and 511 E. 10. 
Oklahoma City, Okla. 


Eye, Clyde Milton, Mining and Metallurgical En- 
gineer. Supt., Benquet Consolidated Mining 
Co., Baguio, Benguet Province, P. I. 


F 


Falkenburg & Laucks, Chemists, Assayers, Metal- 
lurgists. Mill Tests on Carload Lots. Smelter 
Checking. 99 Yesler Way, Seattle, Wash. 


Farish, George E., Mining Engineer. 25 Broad St., 
New York. Cable: ‘‘Georgefar.”” Code: Bed- 
ford-McNeill. 


Farish, John B., Mining Engineer. 58 Sutter St., 
San Francisco, Calif., and 315 Colorado Bldg., 
Denver, Colo. Cable Address: ‘“‘Farish.” 


Farrell, J. H., E. M., Practical Geologist. Devel- 
opment Work. Examination of Prospects. 714 
Beverly Drive, Beverly Hills, Calif. 


Ferrier, W. F., Consulting Mining Engineer and 
Geologist. 204 Lumsden Bldg., Toronto, Ont. 


Fields, John D., Mining Engineer. Designing and 
Constructing Copper Leaching Plants a Spe- 
cialty. Maxville, Mont. 


Finch, John Wellington, Geologist and Mining 
Engineer. No examinations undertaken. 46 
Rue Massenet, Shanghai, China. 


Finlay, J. R., Mining Engineer. 
William St., New York. 


Fishback, Martin, Mining Engineer. 
Calif. Cable: “Fishback.” 
Union and Bedford-McNeill. 


Fisher, C. A., Consulting Geologist and Fuel En- 
gineer. 906 First Nat. Bank Bldg., Denver, Colo. 


Florance & Hampton, J. Esdaile Florance, E. M., 
Wm. Huntley Hampton, C. E., E. M., Mining 
and Consulting Engineers. Power, Electric Fur- 
naces. 68 Broad St., New York. Cable Address: 
“Florhamp,” New York. 


Folsom, D. M., Mining Engineer. 
versity, California. 


Room 802, 52 


Organ, N. M. 
Codes: Western 


Stanford Uni- 


Vol. 102, No. 27 


Forbes, D. L. H., Chief Mechanical Engineer, - 
Chile Exploration Co., Chuquicamata (via 
Antofogasta), Chile, South America. 


Foster, Lewis Erwin, Mining Engineer. Mine Ex- 
amination and Development. Gila, N. M. 


Fowler, Samuel S., Mining Engineer and Metal- 
lurgist. Nelson, British Columbia. 


Fox, John M., Mining Engineer. Mine Examina- 
tion and Management, Tonopah, Nev. 

France, T. H., Mining Engineer. 42 Broadway, 
New York. Usual Codes. 


Frank, Alfred, Mining Engineer. 
Bldg., Salt Lake City, Utah. 


Free, E. E., Geologist and Chemical Engineer. 
Specialist in Potash and Other Salines. 1105 
Madison Ave., Baltimore, Md. 

~~ Oscar J., Assayer. 420 18th St., Denver, 
Solo. | 


Fuller, John T., Mining Engineer. Consulting En- 
gineer, State Department of Mines. P. 0. Box 
393, Little Rock, Ark. 

Fulton, Chester A., Consulting Mining Engineer. 
Obispo 6%, Havana, Cuba. 


G 


Gardner, James H., Geologist. Oil and Gas. 
510-11 Daniel Bldg., Tulsa, Okla. 


Garrey, George H., Con. Min. Geologist and Eng. 
Appraisal of Possibilities of Mines, Outlining of 
Development Work. Detailed Surface and Un- 
derground Geologic Mine Maps. Cable Address: 
“Garrey.” Code: Bedford-McNeill. Bullitt 
Bldg., Philadelphia, Penn. 

Garvin, C. J., Mining Engineer. 
Gold Mines a Specialty. 


General Engineering Co., Consulting and Con- 
tracting Engineers. Complete Ore Testing 
Plant. Engineers or Contractors for All Classes 
of Reduction Plants. The 3rd edition of our 
Ore Testing Bulletin is now ready for mailing. 
We shall be pleased to send it upon request. 
Salt Lake City, Utah. J. M. Callow, Pres. 


Gibbons, Charles A., Jr., Mining Engineer. Care 
Andes Exploration Co., San Juan de dios 12, 
Arequipa, Peru, 8S. A 

Gibson, Walter L., Control and Umpire Assays, 
Ore Shippers’ Agent. Analysis and Working 
Tests, etc. 824 Washington St., Oakland, Calif. 


Gill, Philip L., Metallurgical Engineer. Special- 
ties : Copper ; Industrial Examinations ; Reports. 
40 Cedar St., New York City. 

Graham, Stanley N., Mining Engineer. Nova 
— Technical College, Halifax, N. S., Can- 
ada, 

Grant, Wilbur H., Geologic and Mining Engineer. 
Code: Bedford-McNeill. 437 Holbrook Bldg., 
San Francisco, Calif. 


Greenridge, S. M., Mining Engineer. P. 0. Box 
364, Douglas, Ariz.; also Apart. 100, Nacozari, 
Sonora, Mexico. 


Greenough, W. Earl, Mining Engineer. Examina- 
tion, Development and Management of Proper- 
ties. Old Nat. Bank Bldg., Spokane, Wash. 


Gross, John, Mining and Metallurgical Engineer. 
423 McPhee Bldg., Denver, Colo. Bedford-Mc- 
Neill Code. 


Grothe & Carter, Cyanide Engineers. Patented 
Systems of Pulp Agitation. 2a San Augustin 
No. 53. Box 2554, Mexico, D. F. 

Grugan, Justice, Mining Engineer. 
30 Church St., New York City. 


Grunsky, C. E., Jr., Mining Engineer. American 
Engineering Corporation, 57 Post St., San 
Francisco, Calif. 

Guess, H. A., Mining Engineer. 
New York City. 

Guess & Haultain, Min. and Metall. Eng. 174 
College St., Toronto, Ont. Specialize on Ore 
Dressing and Pyritic Smelting, Working Tests. 


H 


Haas, Herbert, Mining and Metallurgical Engineer. 
524 Merchants Exchange Bldg., San Francisco. 
Cable: ‘‘Herbas.” 


Hager, E. T., Mining Engineer. 517 S. St. An- 
drews Place, Los Angeles, Calif. 


Haggen, E. A., Mining Engineer. 
Bldg., Vancouver, B. C. 


Haglund, G., Con. Min. and Metall. Engineer. Spe- 
cialty: Copper, Nickel, Cobalt, Smelting, Re- 
fining and Leaching. Grycksbo, Sweden. 


Hale, Fred A., Jr., Mining Engineer. Consultation 
and Examinations. General Manager, Yellow 
Pine Mining Co. Goodsprings, Nev. 


Hamilton, Beauchamp, Woodworth, Inc., Metal- 
lurgical Engineers. Specialty: The treatment 
of gold and silver ores, by flotation, by cyanide, 
or by a combination of both processes. Flota- 
tion of copper, lead, zinc and other minerals. 
Tests made on lots of 1 Ib. up to 5 tons. Mills 
designed and constructed. Consulting and ex- 
pert work undertaken. Laboratory and Office: 
419 The Embarcadero, San Francisco, Calif. 
Telephone, Sutter 5266. Cable Address, “Ham- 
beau.” Codes: Western Union, Bedford-McNeil. 


Hamilton, E. M. (Hamilton, Beauchamp, Wood- 
worth, Inc.), Metallurgist. Specialty: Cyanid- 
ing Gold and Silver Ores. 419 The Embarca- 
dero, San Francisco. Calif. 
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d4ammond, John Hays, Consulting Engineer, 120 
Broadway, New York. Code: Bedford-McNeill. 


Hanks, Abbot A., Control and Umpire Assay, Ore 
Shippers’ Agent, Analyses of Ores, Minerals, etc. 
630 Sacramento St., San Francisco, Calif. 


Hardy, J. Gordon, Mining Engineer. Room 3422, 
120 Broadway, New York. 


Hassan, A. A., Mining Geologist and Consulting 
Engineer. Examination, Management and Oper- 
ation of Mines. Suite 203-204 Riggs Bldg., 
Washington, D. C. 


Hatcher & Carpenter (M. M.), Mining Engineers. 
Assayers. U. S. Mineral Surveyors. Opp. Santa 
Rita Hotel, Tucson, Ariz. 


Edwin N., Metallurgical and Mining 
Boston Bldg., Denver, Colo. 


60 Broadway, 


Hawkins, 
Engineer. 


Henderson, H. P., Mining Engineer. 
New York. 

Hendrickson, W. H., Mining Engineer. 
Horn Silver Mining Co., Frisco, Utah. 


Higgins, James E., Alhambra Springs Hotel, Al- 
hambra, Mont. 


Hills & Willis, Victor G. Hills, Frank G. Willis, 
Mining Engineers. Denver, Colo., and Cripple 
Creek, Colo. Cable Address: ‘‘Hillwill.” 


Hitchcock, C. H., Mining Engineer. Mines exam- 
ined with a view to purchase. Copper Cliff, 
Ont., Canada. 


Hodges, A. B. W., Mining and Metallurgical En- 
gineer. 109 South Kingsley Drive, Los Angeles, 
Calif. ° 


Hoffmann, Ross B., Mining Engineer. 228 Perry 
St., Oakland, Calif. Cable Address: ‘‘Rosshof.” 


Hohl, L. J., Consulting Engineer, Hydraulic and 
Dredge Mining. 525 Market St., San Francisco, 
Calif. 


Manager, 


Holden, Edwin C., Consulting Mining Engineer. 
120 Broadway, New York. Code: Bedford-Mc- 
Neill. 


Holland, L. F. S., Humboldt, Ariz. 


Hollis, H. L., Consulting Mining Engineer and 
Metallurgist. 1025 Peoples Gas Bldg., Chicago, 
Ill. 


Hooper, G. H., Graphite Mining and Refining a 
Specialty. Whitehall, N. Y. 

Hoover, Theodore J., Mining Engineer. 1 London 
Wall Bldg., London, E. C, and 634 Miils Bldg., 
San Francisco, Calif. ‘‘Mildaloo.” 


Hopkins, C. V., Chief Engineer, Mining and Field 
Department, United Verde Copper Co. Jerome, 
Ariz. 


Huntoon, Louis D., Mining Engineer. 
way, New York City. 

Hutchins, J. P., Consulting Mining Engineer. 
Apart 24, Morskaya 21, Petrograd. 


Hutchinson, Edw’d S., Consulting, Civil and Min- 
ing Engineer. Coal. Newtown, Penn. 


Hutchinson, Randolph B., Mining Engineer. 
Central Bldg., Los Angeles, Calif. 


Hutchinson, W. Spencer, Mining Engineer. 50 
Congress St., Boston, Mass. 


Hyde, James M., Mining Engineer. Treatment of 
Difficult Ores. 634 Mills Bldg.. San Francisco. 


I 


Indiana Laboratories Co., The. Will Represent 
You on Weighing, Sampling, Assaying Car Lots, 
Chicago Switching District. Hammond, Ind. 


Innes, Murray, Mining Engineer. Oceanic Quick- 
silver Mine, Cambria, Calif. 


International Mining Syndicate, Ltd., Harold C. E. 
Spence, Managing Director. Mining Properties 
Financed. Duncan, Ariz. 


115 Broad- 


1008 


Drawer C, 
Code: Bed- 


Irving, John Duer, Mining Geologist. 
Yale Station, New Haven, Conn. 
ford-MeNeill. 


J 


James Co., Geo. A., Assayers, Chemists and Ce- 
ment Testers. 28-32 Belden Place (off Bush, 
near Kearney), San Francisco, Calif. 


Jenks, T. H., Con. Min. Eng. Wickenberg, Ariz. 


Cable Address: “Jenks,” Wickenberg, Ariz. 
Codes: Bedford-McNeill, Moreing & Neil. 


Jennison, W. F., Ma. Eng., Mining Engineer and 
Economie Geologist. Truro, Nova Scotia, Canada. 


Johnson, Maurice M., Mining Engineer. 1008 


Newhouse Bldg., Salt Lake City, Utah. 


605 I. N. 
Los Angeles, Calif. Code: 


Jones, C. Colcock, Mining Engineer. 
Van Nuys Bldg., 
Bedford-MeNeill. 


foralemon, tra B., Mining Geologist. 
Arizona Mining Co., Warren, Ariz. 


Calumet & 
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Jordan, Edwin C. Mill Tests of all kinds. Assays 
and analyses. Mail samples receive prompt at- 


tention. Gouverneur, N. Y 
K 
Kee, W. J., Chemical Process Engineer. Sul- 


phurie and Nitric Acids. Anaconda, Mont. 


Keedy, Dyke V., Metallurgist and Consulting En- 
gineer. 6 Beacon St., Boston, Mass. 

Keffer & Johns, Mining Engineers. Examinations, 
Reports and Management of Mining Properties. 
610 Hutton Bldg., Spokane, Wash. Codes: Bed- 
ford-McNeill, Moreing & Neal. 

Kennedy, E. P., Mining Engineer. 
San Francisco, Calif. 

Kennedy, Julian, Engineer. The Bessemer Build- 
ing, Sixth St. and Duquesne Way, Pittsburgh, 
Penn. Cable Address: “Engineer,” Pittsburgh. 

King, Frederick Gilberts, Consulting Mining and 
Operating Engineer. 205 Sharon Bldg., San 
Francisco, Calif. 

Kinnon, Wm. H., Mining Engineer and Metallurg- 
ist. 207 San Francisco St., El Paso, Texas. 
Kinzie, Robert A., Mining Engineer. First 
tional Bank Bldg., San Francisco, Calif. 
Kirby, Edmund B., Mining and Metallurgical En- 

gineer. 918 Security Bldg., St. Louis, Mo. 


Foxcroft Bldg., 


Na- 


Examina- 
of Mines. 
Newhouse 


Kirk & Leavell, Consulting Engineers. 
tion, Management and Operation 
Design of Mine and Mill Equipment. 
Building, Salt Lake City, Utah. 


Klepetko, Frank, Mining and Metallurgical En- 
gineer. 80 Maiden Lane, New York, and Apar- 
tado 708, Lima, Peru. 


Koch, Otto, M. N. I. F., Metallurgical Engineer. 
Supt. Smelting & Melting Dept., Chile Explora- 
tion Co., Chuquicamata, Chile, South America. 


Knox, Newton Booth. London address: 11, Wa- 
terloo Place, W. Present address, Minas de 
Phoenicia, Noya, Province de Coruna, Spain. 


Knox & Allen, Henry H. Knox, John H. Allen, 
Mining and Metall. Engineers. 82 Beaver St., 
New York. Cable Address: ‘‘Allenox,’”’ New York. 


Krumy, Henry, Mining Engineer. Felt Building, 
Salt Lake City, Utah. 


Kunz, George F., Gem Expert. 
401 Fifth Ave., New York. 


Kyle, T. D., Assayer and Chemist. Mail Samples 
Get Prompt Attention. Mill Tests of All Kinds. 
Box 626, Leadville, Colo. Telephone, 22. 


Care Tiffany & Co., 


L 
Labarthe, Jules, Metallurgical Engineer. 1015 
Hobart Bidg., San Francisco, Calif. 


Lachmund, Oscar, Mining Engineer and Metal- 
lurgist. General Manager, British Columbia 
Copper Co., Ltd., Greenwood, B. C. 


Lakenan, C. B., Mining Engineer. McGill, Nev. 


Lamb, Mark R. Manager, Allis-Chalmers Co. in 
S. A. Familiar with many important mines and 
equipments. Much exact data and general in- 
formation available. Santiago, Chile. 

Lamb, R. B., 
Broad St., New York. 
MeNeil (both editions). 


Larison, E. L., Metallurgical Engineer. Sulphuric 
Acid from Smeltery Gases. Anaconda, Mont. 


Mining Engineer. Room 715, 25 
Cable: ‘‘Boblam.” Code: 


Larsh, Paul A., Consulting Mining Engineer and 
Mine Manager. Practice Limited to New Mex- 
ico. Offices: Albuquerque; Silver City, N. M. 


Lasier, Frederick G., Mining Engineer. Holly, 
Mich., or care Detroit Club, Detroit, Mich. 


Latham, E. B., Mng. Geologist and Engineer. 
1200 Sacramento St., San Francisco, Calif. 


Lawton, Nathan O., Mining Engineer. Mine Ex- 
aminations and Management.; 23 Years Min- 


ing Iron, Copper, Pyrites, Vein and Dissem- 
inated Ore Deposits. Code: Bedford-McNgeill. 


Address: South Strafford, Vt. 


Lavagnino, G., M. E. Box 1248, Salt Lake City, 
Utah. 593 East California St., Pasadena, Calif. 


L’Engle, E. Fleming, Mining Engineer. Examina- 
tions and Management. Frisco Bldg., Japlin, 
Mo. Cable: “Engleminen,” MeNeill, 1908. 


Ledoux, Albert R., Expert in Mining Engineering, 
Metallurgy and Chemistry. 99 John St., New 
York. 


Lee, Chester F., Mining Engineer. Examinations 


and Management. Northwest and Alaska. 1712 
Hoge Bldg., Seattle, Wash. : 
Le Fevre, S., Consulting Mining Engineer. Mag- 


netic tron Ore. Testing Laboratory Available. 
Forest Glen, Ulster County, N. Y. 


Leggett, Thomas H., Consulting Engineer. 
Broadway, New York. Cable: ‘“‘Tomleg.” 


Leonard & Root, Assayers and Metallurgical 
Chemists. Umpire and Control Assays a Spe- 
cialty. 1744 Broadway, Denver, Colo. 
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Levensaler, Lewis A., Mining Engineer. 
Tacoma, Wash. 

Liddell, Donald M., Metallurgical Engineer, care 
Merrill, Lynch & Co., 7 Wall St., New York City. 


Li, K. C., Mining Engineer and Metallurgist. Wah 
Chang Mining & Smelting Co. Woolworth Bldg., 
New York. Changsha, Hunan. China, 


Lindberg, Carl 0., Mining Engineer (W.. Rowland 
Cox & Staff). Management, Operation and Ex- 
amination of Mines. 1802 Equitable Bldg., N. Y., 
and 506 Union League Bldg., Los Angeles, Calif. 

Lindsley, Halstead, Mining Engineer. 60 Broad- 
way, New York. 

Lindsley, Thayer, 
St., New York. 

Linton, Robert, Mining Engineer. 525 Penn Ave., 
Pittsburgh, Penn. Code: Bedford-McNeill. 

Lloyd, R. L., Metallurgical Engineer. Specialty : 
Pyrometallurgy of Copper and _ Associated 
Metals. 29 Broadway, New York. Cable Address : 
“Ricloy-New York.” Codes: Bedford-McNeill 
and Miners & Smelters. 

Lonergan, Jay, Mining Engineer. 
Cable Address: “Lonergan, 
Moreing & Neal. 


Longyear Co., E. J., Exploring Engineers and 
Geologists. Diamond Drill Contractors. Manu- 
facturers of Diamond Drills and Supplies. Gen- 
eral Office, 710-722 Security Bank Bldg., Min- 


Box 1454, 


Mining Engineer. 82 Beaver 


Peking, China. 
Peking.”” Code: 


neapolis, Minn. Cable Address: ‘‘Longco.” 
Minneapolis. Code: Bedford-McNeill. 

Loring, Frank C., Mining Engineer. Toronto, 
Ontario. 


M 


MacBoyle, Errol, Mining Engineer and Geologist. 
1022 Crocker Bldg., San Francisco. Cable: 
“MacBoyle,” San Francisco. Usual Codes. 

MacDonald, B., Min. and Metall. Eng. Specialty: 
Design and Construction Cyanide Plants. 715 
Mills Bldg., El Paso, Texas. 


Mackay, A. D., Specialist in Rare Minerals and 
Rare Metals. 130 Pearl St., New York. 
MacVichie, D., Mining Engineer. 507 Newhouse 
Bldg., Satt Lake City, Utah. 
McAllister, J. E., Consulting Engineer, 60 Wall 
St., New York. 67 Yonge St., Toronto, Canada. 
McBride, Wilbert G., Assistant General Manager 
The Detroit Copper Mining Co., Morenci, Ariz. 
McCarthy & Co., Richard, Assayers, Chemists and 
Metallurgists. 56 East Granite St., Butte, Mont. 
McColloms Co., The, Assayers, Mining Chemists 
and Engineers. M. R. MecColloms. Examination 
of Mines and Prospects. Box 847, Reno, Nev. 
McDaniel, A. K., Consulting Mining Engineer. 
1218 Foster Bldg., Denver, Colo. 

McGregor, A. G., Engineer. Warren, Ariz. 
McKinlay, William B., Mining Engineer. Phone, 
Yonkers 3681. 61 Caryl Ave., Yonkers, N. Y. 
Magnus, Benj., Consulting Engineer. Care Gen- 
eral Development Co., 61 Broadway, New York. 


Marsters, V. F., Min. Geol. Rushville, Ind. San 
Juancito, Honduras, C. A. Ten years’ profes- 
sional experience South and Central America. 


Mayer, Lucius W., Consulting Engineer. 14 Wall 
St., New York. 


Mead, H. L., Mining Engineer. 


122 East 36th St., 
New York. 


Melzer, Emil, Consulting Mining Engineer and 
a Baker, Oregon. Bedford-McNeill 
ode. 


Merrill, Charles W., Metallurgist. 121 Second St., 
San Francisco. Cable: ‘“‘Lurco.” Codes: Bed- 
ford-MeNeili and Moreing & Neal. 


Merrill Metallurgical Co., Engineers. 
St., San Francisco. Cable: 
Codes. 


Millar, Howard A., Consulting Mining Engineer. 
Third National Bank Bldg., St. Louis, Mo. 


Miller, Hugo, W., Mining Engineer and Assayer. 
Mine Examinations, Ores and Bullion Bought. 
Nogales, Ariz. 


Mills, Edwin W., Supt., Tul Mi Chung Mine. The 
Seoul Mining Co., Tul Mi Chung, Chosen, Korea. 


Minard, Frederick H., Mining Engineer. Trinity 
Bldg., 111 Broadway, New York. Cable: “‘Fred- 
nard,” New York. Code: Bedford-McNeill. 


Mines Efficiency Co., Geological, Mining and Met- 
allurgical Engineering. 709 Alworth Bildg., 
Duluth, Minn. 


Morris, F. L., Mining Engineer. 1057 Monadnock 
Bldg., San Francisco, Calif. Cable: ‘‘Fredmor.” 
Code: Bedford-MeNeill. 


Motter, W. D. B., Jr., Mining Engineer. Manager 
Benson Mines Company, Benson Mines, N. Y. 


Mudd, Seeley W., Mining Engineer. 1208 W. L 
Hollingsworth Bldg., Los Angeles, Calif. Code: 
Bedford-McNeill. 


Munro, 
San Prancisco. 
ford-MveNeill. 


121 Second 
“Lureo.” Usual 


C. H., Mining Engineer. Hobart Bldg., 
Cable: “Ornum.” Code: Bed- 
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Munroe, H. S., Mining Engineer. Concrete, Colo. 
Murphy, Chas. J., Min. Engr. Reports, Surveys, 
Plans, Estimates, Specifications, Design and Su- 
pervision, 22 N. S$. Bank Bldg.,St.Catharines,Ont. 


Myers, Desaix B., Mining Engineer. 321 Story 
Blidg., Los Angeles, Calif. 


N 


Nahi, Arthur C., Consulting Engineer. Care of 
Rocholl Ruffo & Co., La Paz, Baja California, 
Mexico. 


Neel, Carr B., Consulting Engineer. 
New York, or Sebastopol, Calif. 


Nevius, J. Nelson, Mining Engineer. 
Los Robles Ave., Pasadena, Calif. 


Newberry, Andrew W., Mining Engineer. 
Crocker Bldg., San Francisco, Calif. 

Newcomb, Clive S., Mechanical and Metallurgical 
Engineer. With The Dorr Co., 17 Battery Place, 
New York. 


14 Wall St., 
809 South 


805 


0 


O’Brien, William D., Mining Engineer. Monad- 
nock Bldg., San Francisco. Cable Address: 
“Maraith,” San Francisco. 

Offerhaus, C., Dipl. Ing.; Ph. D., Siemens Copper 
Co., Post Artwin, Kaukasus, Russia and Hum- 
boldt Engineering Works. Coln-Kalk, Germany. 

Officer & Co., R. H., Assayers and Chemists. 169 
South West Temple St., Salt Lake City, Utah. 


Ogden, John, Metallurgist. Ore Dressing in ton 
lots. Specialty, Platinum. Gold and Platinum 
Assay, $5. 906 Filbert St., Philadelphia, Penn. 

Ohnsorg, W. H. & N. L., Min., Metall: and Mech. 
Engrs. Consulting, Management, Examination, 
Design and Construction. 1106 Syndicate Trust 
Bldg., St. Louis; Nichols, Fla. 

O’Keefe, Edward C., Metallurgy and Ore Dressing 
Tests. Flat River, Mo. 

Cverpeck, Areli C., Mining Engineer Examina- 
tions, Reports and Management of Mining Prop- 
erties. Kingman, Ariz. 


ar 


Packard, George A., Metallurgist and Mining En- 
gineer. 50 Congress St., Boston, Mass. Cable 
Address. ““Geopack,” Boston. 

Parker, Richard A., Consulting Engineer. 
ination of mines for investors only. 
Equitable Bldg., Denver, Colo. 

Paul, H. W., Mining and Metallurgical Engineer. 
Yamashita-cho 175, Yokohama, Japan. 

Payne, C. Q@., Mining Engineer. 82 Beaver St., 
New York. 

Payne, Henry Mace, Consulting Mining Engineer. 
36th Floor, Woolworth Bldg., New York City. 
Cable Address: ““Macepayne,” N.Y. Usual Codes. 

Pembroke, Earl R., Mining Engineer. Continental 
Bldg., Salt Lake City, Utah. 

Pentland, W. J., Mining Engineer. 
polita, Guadalajara, Jal. Mexico. 

Perry, 0. B., Mining Engineer. 
New York. 

Peters, Edward D., Mining Engineer and Metal- 
lurgist. Address, 38 Percival St., Dorchester, 
Mass. Cable: “Peters,” Boston. 

Pickings, H. B., Mining Engineer. 
ing, Halifax, Nova Scotia. 

Piers, W. L., Assayer and Chemist. Engineers’ 
work and control. 428 18th St., Denver, Colo. 

Pierce, F. E., C. E., Consulting Civil and Metal- 
lurgical Engineer. 35 Nassau St., New York. 

Plate, H. Robinson, Mining Engineer. 14 Wall 
St., New York. 

Plumb, Albert M., E. M. Specialty: 
Ores. 1219 Foster Bldg., Denver, Colo. 

Poillon & Poirier, Howard Poillon, C. H. Poirier, 
Mining Engineers. 63 Wall St., New York. 

Pratt, Joseph Hyde, Consulting Mining Engineer. 
Chapel Hill, N. C. 

Preus, W., Mining Engineer. Compania Espanola 
de Minas del Rif, Melilla, Africa. 

Prisk, T. Henry, Mining Engineer. Tin Mining a 
Specialty. St. Agnes, Cornwall, England. 

Probert, Frank R. Mining Engineer. University 
of California, Berkeley, Calif. 

Purington, C. W., 62, London Wall, London, care 
Russo-Asiatic Bank, Petrograd. Cable: Olenek. 


R 


Radford, Walter J., Mining Engineer. 
tion of Dredging and Placer Gravels. 
enridge, Colo. 

Rakowsky, Victor, Mining Engineer. Sellwood 
Bldg., Duluth, Minn. Code: Bedford-MecNeill. 

Raymond, Rossiter W., Mining Engineer and 
Metallurgist. 29 West 39th St., New York. 

Reece, P. P., Mining Engineer. Specialty: Coal. 
Melcher, Marion Co, Iowa. 

Reed & Wilson, Avery H. Reed, Harry L. Wilson, 
Mining Engineers. Specialists in Gold, Silver, 
Lead and Zine Ores, Fluorspar. Marion, Ky. 

Reid, Walter L., Supt. Smuggler-Union Mills. 
Consulting Cyanide Engineer. Tests, Design and 
Construction. P. 0. Box 471, Telluride, Colo. 


Exam- 
802 


Hotel Cosmo- 
Denver, Colo. 


120 Broadway, 


Queen Build- 


Complex 


Examina- 
Breck- 


Rice, John A., Mining Engineer 
208 Mills Bldg., El Paso, Tex. 


Richards, Gragg, Mining Engineer. 
St., New York City. Phone, Schuyler 4564. 


Richards, George M., Mining Engineer. 28 West 
46th St., New York. 

Richards, J. V., Mining Engineer. Examinations 
and Reports. Management of Mining Properties. 
1024 Old National Bank Bldg., Spokane, Wash, 


Richards, Robert H., Ore Dressing. Careful Con- 
centrating Tests for Design of Flow Sheets for 
Difficult Ores. 491 Boylston St., Boston, Mass. 


Rickard, Stephen, Assayer and Chemist. Umpire 
and Control Assays. 1740 Glenarm Place, Den- 
ver, Colo. 


Ricketts, L. D., Consulting Engineer. 
way, New York. 

Ricketts & Company, P. de P. Ricketts, E. M., 
Ph. D. Mining, Metallurgical and Chemical En- 
gineers. 80 Maiden Lane, N. Y. 


Riddell, Guy C., Metallurgical Engineer. Lead 
smelting. Consulting Metallurgist Broken Hill 
Associated Smelters, Ltd., Port Pirie, So. Aus- 
tralia. 

Ridge Roasting Furnace & Engr. Co., The, Min- 
ing and Metallurgical Engineers. Base metals 
and Complex Ores. 2 Great Winchester St., 
London, E. C. Cables: “‘RIDGENZIE.’’ 

Riordan, D. M., Con. Eng. Mining Investigations 
Carefully Made for Responsible Investors. 525 
Market St., San Francisco, Calif. 

Ritter, Etienne A., Mining Engineer and Geologist. 
Colorado Springs, Colo. 

Robertson, James D., Consulting Mining Engineer. 
Member A. I. M. E. and Am. Chem. Soc. 1403 
Syndicate Trust Bidg., St. Louis, Mo. 

Rogers, Alexander P., Mining Engineer. 60 Broad- 
way, New York. Cable Address: ‘‘Aprog,’’ New 
York. 

Rogers, Allen Hastings, Consulting FE. M. 201 
Devonshire St., Boston, Mass. 71 Bway., New 
York. Cable Address: ‘‘Alhasters,’’ New York. 

Rogers, Edwin M., Consulting Mining Engineer. 
32 Broadway, New York, N. Y. 

Rohn, Oscar, Mining Engineer and Geologist. 
Butte, Mont., care East Butte Copper Min. Co. 

Rolker, Charles M., Consulting Mining Engineer. 
126 Riverside Drive, New York City. 

Ross, Frank A., Mining and Metallurgical Inves- 
tigations and Reports; Management. P. 0. Box 
2175, Spokane, Wash. 

Rose, Hugh, Mining Engineer. 
Cable Address: “REDWING.” 
MeNeill. 

Rothschita, C. G., 


and Geologist. 


42 Broad- 


Pachuca, Mexico. 
Code: Bedford- 


Mining Engineer. Care of 


Hayden, Stone & Co., 25 Broad St., New York. | 


Rowand, Lewis G., Mechanical, Electrical and 
Metallurgical Engineer. 55 Wall St., New York. 

Royce, Stephen, A. B., S. B., M. E. Mining Engi- 
neer and Geologist. General Engineer. Goge- 
bic Range, Pickands, Mather & Co., Hurley, Wis. 

Royer, Frank W., Mining Engineer. 321 Cons. 
Realty Bidg., Los Angeles, Calif. Code Word: 
Royo. Codes : Smelters, General, Bedford McNeill. 

Rutherford, Forest, Metallurgical Engineer. Care 
Copper Queen Consolidated Mining Co., Doug- 
las, Ariz 

Rutledge, J. J., Ph. D., Mining Engineer and 
Geologist. Not Open for Engagement at Present. 
Care of Bureau of Mines, McAlester, Okla. 


Ss 

Sadtler, Samuel P. & Son, Consulting Chemists. 
Asphalts, Petroleums, Petroleum Products Re- 
ported on. 210 S. 13th St., Philadelphia, Pa. 

Sanders, Richard H., Mining Engineer. 617 Drexel 
Bldg., Philadelphia, Penn. 

Sansom, Frank W., Mining Engineer. Examina- 
tions, Reyorts and Management. Joplin, Mo. 


Sayre, Robert H., Mining Engineer. Examinations, 
Reports, Management. Central City, Colo. 

Schafer, Louis, Mining Engineer. Silverton, Colo. 

Scheffler, F. G., Mining Engineer. Cie Mines de 
Campinas Encruzilhada. Rio Grande do Sul, 
Brazil. 

Schmidt, Henry C., Examination and Management. 
Calle Hidalgo No. 117, Monterrey, N. L., Mexico. 

Schroter, Geo. A., E. M., Denver, Colo. 115 
Broaaway, New York. Code: Bedford-McNeill. 

Scobey, Jesse, Min. Eng., Assistant to President. 


La Luz and Los Angeles Mining Co., 511 Fifth 
Ave., New York City. 


Scotland, Peter B., Mining Engineer. 
Superintendent of Mines. 
Co., Ltd. Morenci, Ariz. 


Searle, Barry, Chemist and Min. Eng. Consulta- 
tion, Examination and Management. Montrose, 
Penn. Codes: Bedford-MecNeill, A. B. C. 


Sears, Stanley C., Mining Engineer. Consultation, 
Examination and Management. 705 Walker 
Bank Bldg., Salt Lake City, Utah. Usual Codes. 


Seidel, Victor B., Mine Efficiency Engineer. Cuba 
Copper Leasing Co., Santiago de Cuba, Cuba. 


Seward, John, Mining Engineer. Nutley, N. J. 


General 
The Arizona Copper 
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Shaffer, Roller & Curran, Engineers. Mine Ex- 
aminations. Cyanide, Concentration and Flotation 
Installations. 214 Equitable Bldg., Denver, Colo. 


Shapira, Samuel, Mining Engineer, with Wilkens 
& Devereux, Consulting Mining Engineers. 120 
Broadway, New York. 

Sharpless, Fred’k F., Mining Engineer. 52 Broad- 
way, New York Cable Address: ‘‘Fresharp,” 
N. Y. Bedford-McNeill Code. 


Shaw, S. F., Mining Engineer. Care of American 
Smelting & Refining Co., 1112 Mills Bldg., El 
Paso, Texas. 


Shipp, E. Maltby, Consulting Mining, Metallurgical 
Engineer and Timberland Factor. Examinations 
and Commercial Reports. 115 Broadway, New 
York. Cable Address: ‘‘Outcrop.”’ 


Short, Frank R., Mining Engineer. 
nock Bldg., San Francisco. 
““Muskeg.”’ 

Sill & Sill, Mining and Metallurgical Engineers. 
Examinations, Management, Geological Surveys. 
515 Hollingsworth Bldg., Los Angeles, Calif. 


Simonds, Ernest H., Metallurgical Engineer. 1105 
Crocker Bldg., San Francisco, Calif. 


Simonds & Burus, Mining Engineers. 25 Madison 
Ave., New York. 


Skinner, Edmond N., Mining Engineer. Hayden, 
Stone & Co., Members New York and Boston 
Stovk Exchanges. 25 Broad St., New York. 

Smith, Lyon, Metallurgist. Specialty: Treatment 
of gold and silver ores. Care E. R. Smith & 
Co., 77 Bedford St., Boston, Mass. 


Smith, A. Y., Mining and Consulting Engineer. 
Pearce, Ariz. 

Smith, H. DeWitt, Mining Engineer. 
Mines Company, Kennecott, Alaska. 

Smith & Durkee Diamond Drilling Co., Limited, 
Exploring Engineers and Contractors for All 
Classes of Diamond Drill Work. Make Specialty 
of Saving Large Percentage of Core in Soft 
Ground. Plans Showing Location of Holes and 
Surveys of Holes Can Be Supplied. Sudbury, Ont. 

Smith & Ziesemer. Franklin W. Smith. Ralph 
A. Ziesemer. Consulting Mining Engineers. 
Bisbee, Ariz. Bedford-McNeill Code. 


Snelling, Walter O., Ph. D.. Research Chemist 
and Consulting Engineer. Gas and Oil. Locust 
St. and Skillman Ave., Long Island City, N. Y. 


Snyder, Blanchard M., Mining Engineer and Met- 
allurgist. 924 Washington Bldg., Los Angeles, 
Calif. 

Southern Minerals Company, Knoxville, Tenn. A. 
A. Blow, Consulting Engineer. George Blow, 
Mining Engineer. 


Spearman, Chas., B. Sc., M. A., Min. Geologist and 
Engineer. Examinations, etc, Microscopic Deter- 
minations of Ores and Rocks. Haileybury, Ont. 

Spence, Harold, C. E., Consulting Engineer. Coal 
and Oil Shale Distillation Specialty. Duncan, 
Ariz. 

Spencer & Co., L. B., Civil and Mining Engineers. 
Hawthorne, Nev. 


Spicer, H. N. (with the Dorr Co.), Metallurgical 
Engineer. Specialty in Cyaniding. Whitehall 
Building, New York. 

Spilsbury, E. Gybbon, Consulting, Civil, Mining 
and Metallurgical Engineer. 45 Broadway, New 
York. Cable Address: ‘‘Spilroe,”’” New York. 

Spilsbury, Persifor G., Mining and Metallurgical 
Engineer. 55 Liberty St., New York City, N. Y. 

Spurr, J. Edward, Mining Geologist. Bullitt Bldg., 
Philadelphia. Tonopah Mining Co. of Nevada. 

Stadelmann, G., Consulting Mining Engineer. 
Calle Guillermo, Prieto 63, Mexico City (P. 0. 
Box 529). 


Starr, Charles C., Mining Engineer and Geologist. 
Geologist for Buckhorn Mines Co. and Nevada 
Hills Mining Co. P. O. Box 787, Reno, Nev. 


Staunton, W. F., Mining Engineer. 636 I. W. 
Hellman Bldg., Los Angeles, Calif. 


Staver, W. H., Mining Engineer. Examinations, 
Management, Metal Mines only; 18 years’ ex- 
perience, California, Colo., Mexico, Ecuador. 
Krise Bldg., Lynchburg, Va. 


Stebbins, Elwyn W., Mining Engineer. 818 Mills 
Bldg., San Francisco, Calif. Bedford-McNeill 
Code. 

Steele, Heath, Mining Engineer. 
Broadway, New York. 


Stevens, Blamey, Mining Engineer. Care Lane 
Rincon Mines, Inec., Independencia 19, Mexico 
City, Mexico 


Stevens, Frank G., Mining Engineer. 1229 Trader’s 
Bank Bldg., Toronto, Canada. 


Stramler, A. P., Mining Engineer. 
Examination, Development and Operation of 
Mines. Dragoon, Ariz. 


Strauss, Lester W., Engineer of Mines. Casilla 
514, Valparaiso, Chile. Cable Address: ‘‘Les- 
tra,” Valparaiso. Code: Bedford-McNeill (1906). 


Sussman, Otto, Ph.D., Mining Engineer. 61 Broad- 
way, New York. 620-621 Judge Bldg., Salt sake 
City, Utah. 


Swart, W. G., Mining and Metallurgical Engineer. 
807 Sellwood Bldg., Duluth, Minn. 


1057 Monad- 
Cable Address: 


Kennecott 


Room 1308, 60 


Prospecting, 
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Swartley, Arthur M., Mining Engineer. Oregon 
Bureau of Mines and Geology, Corvallis, Ore. 
bymmes, Whitman, Mining Engineer. Manager, 

Mexican Mine, etc. Virginia City, Nev. 


T 


Tanner, W. Lee, Mining Engineer and_ Chemist. 
High Explosives Engineer with Bethlehem Steel 
Co. Address Box 249, Wilmington, Del. 

Tarr & Hubbard, Mining and Consulting Geol- 
ogists. Examinations and Reports. 429 W, 117th 
St., New York. 

Tays, Eugene A. H., Mining Engineer. 
Sinaloa, Mexico. 

Thayer, B. B., Mining Engineer. 42 
New York. 

Thayer, Reginald Holden, Mining Engineer. 12 
Windsor Terrace, Yonkers, N. Y 

Thomas, D. R., Mining Engineer. Manager, Dav- 
idson Mines, Ltd., South Porcupine, Ont. 

Thomas, Kirby, Consulting Mining Engineer. Ex- 
amination, Valuation and Exploration of Min- 
ing Properties. 120 Broadway, New York. 

Thomas, Marion L., Mining Engineer. 71 Broad- 
way, New York. Code: Bedford-McNeill. Cable 
Address: ‘‘Maltom.” 

Thomson, S. C., Consulting Engineer. 120 Broad- 
way, New York. Code: Bedford-MecNeill. 

Thomas, W. C., Mining Engineer. Prescott, Ariz., 
and Los Angeles, Calif. Present address: Pres- 
eott, Ariz. 

Thorne, W. E., M. E., Nadezhdinsky, Bodaiho, 
Siberia. Cable: ‘‘Wethorne,’” Bodaiho, Siberia. 
Codes: MeNeill, both editions. Care Lenskoie. 

Thornhill, E. Bryant, Metallurgical Engineer. 
Hydro-Metallurgy of Mercury a Specialty. Co- 
balt, Ontario, Canada. 


San Blas, 


Broadway, 


Timmons, Colin, Mining Engineer. Huntington 
Park, Calif. 
Toll, Rensselaer H., Mining Engineer. Examina- 


tions and Management. Boston Bldg., Denver, 
Colo. Now at Carson Hill, Calif. 
Torbert, Jas. B., Mining Engineer. 
Bldg., Chattanooga, Tenn, 
Trauerman, Carl J., Mining Engineer and Metal- 
lurgist. Specializing in the Cyanide Process. 
$32 Colorado St., Butte, Mont. 
Truschkoff, Nicholas, Mining Engineer 
Corp., Ltd., Ekibastous, Semipalatinsk 
Siberia. 
Tucker, A. W., Mining Engineer. Examinations 
and Reports. Southern Mines and Mineral Prop-. 
erties. Box 374, Salisbury, N. C. 


Turner, R. Chester, Mining Engineer. Vice-Pres. 
and Mgr., Brunswick Con. G. M. Co. Bruns- 
* wick Mine, Grass Valley, Calif. 
Turner, H. W., Mining Engineer. 
tions, Sampling, Geological Reports. 
Bldg., San Francisco, Calif. 
Tyrrell, J. B., Mine Valuer and Consulting Min- 
ing Engineer. 534 Confederation Life Bldg.. 
Toronto, Canada. Cable: ‘Tyrrell, Toronto.” 
Tytler, Maynard F., Mining and Metallurgical En- 
gineer. Reports and Examinations. Laboratory 
and custom assay office at Elk City, Idaho. 


425 James 


Irtysh 
Dist., 


Mine Examina- 
634 Mills 
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Use Amaégnite for Platinum 


A new chemical compound used for the extraction of Platinum. = 
Amagnite used with'the Mercury in riffles, mills, pans or plates = 
iz 


will take up Platinum, greasy or rusty Gold. 


Tene 


ut 


Materials 
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Double-Shell Ore Dryers. 
WRITE FOR CATALOG. 


Western Office, 322 S. Michigan Ave., Chicago, Ill. 


C00 


ety 


Platinum Metals Company, $2 canta! Teast Bigs. 
Russell Thayer, M. Am. Soc. C. E. President. 
TTL 
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ORE DRYING 


can be done most economically with the Ruggles-Coles 


They are in extensive use. 
Dryers for all Purposes. 


RUGGLES-COLES ENGINEERING CO., Works: 


Eastern Office, 50 Church St., New York City 
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Union Assay Office, Inc., Assayers and Chemists. 
Box 1446, Salt Lake City, Utah. 
Vv 


Van Law, Carlos W., Mining Engineer. Care of 
United States Smelting, Refining & Mining Co., 
55 Congress St., Boston, Mass. 

Van Winkle, C. T., Mining Engineer. Problems in 
Development, Mining and Milling. Scott Build- 
ing, Salt Lake City, Utah. 

von Borries, W. J., E. M. Examinations and Re- 
ports on Zine Properties. With the Lyon In- 
vestment Co., Joplin, Mo. 

Von Rosenberg, Leo, Consulting Mining Engineer. 
42 Broadway, New York. Cable: ‘Porphyry,’ 
New York. w 


Wahl, H. R., Mechanical Engineer. Design and 
Construction of Crushing, Milling and Mining 
Plants. 1218 Ist Nat. Bank Bldg., Chicago, III. 

Walker, Myron R., Mining Engineer. Chief En- 
gineer, Cerro de Pasco Mining Co., Cerro de 
Pasco, Peru, 8S. A. Bedford-MecNeill code. 

Ward, William F., Mining Engineer. 416 Ernest 
& Cranmer Bldg., Denver Colo. ; Nechi, Colom- 
bia, South America, 

Waring & Williams Laboratories, The. Chemical 
analyses of all kinds. Webb City, Mo. 

Wartenweiler, Otto & Co., Engineers and Con- 
tractors. Mining and Metallurgical Plants. Hol- 
lingsworth Bldg., Los Angeles, Calif. 

Washburne, C. W., Geologist. Oil, Gas and Coal. 
66 Liberty St., New York. 

Watson, J. Craig, A. M. I. Mech. E. (London), M. 
C. M. 1., M. E. Reports made on mining prop- 
erties in the Porcupine and Kowkash Goldfields. 
So. Porcupine, Ont. 

Watson, R. B., Con. 
New York. Gen. 
Ltd., Cobalt. 

Watson, William, E. M. M. E., Mining Engineer. 
Address Room 412, 52 Wall St., New York. 

Weed, Walter Harvey, Mining Geologist and En- 
gineer. Examinations. Editor, The Mines and 
Copper Handbook. 29 Bway., New York. Cable: 
“Minexam.” 

Weekes, Frederic R., Mining Engineer. 71 Broad- 


Min. 
Mgr., 


Eng. 165 
Nipissing 


Broadway, 
Mining Co., 


way, New York. 
Weld, C. M., Consulting Mining Engineer. 60 
Broadway, New York, N. Y. Telephone, 8830 


Rector. Cable Address: ‘“‘Mineld,’”” New York. 
Wells, Jas. S. C., Consulting Mining and Metal- 
lurgical Engineer. N. 15th St., Cafion City, 
Colorado. 
Wenstrom, Olaf, Mining Engineer. 53 State St., 
Boston, Mass. Cable: ‘‘Olavo.”? Code: Bedford- 


MeNeill. 
Westervelt, William Young, Consulting Mining 
Engineer. 17 Madison Ave., New York. Cable 


Address: ‘‘Casewest,”” N. Y. MeNeill Code. 

Wethey, Arthur H., Mining and Metallurgical En- 
gineer. Lemoore, Calif. 

Wheeler, H. A., Mining Engineer. Reports on Oil 
and Mining Properties. 510 Pine St., St. Louis, 
Mo. Cable: ‘“‘Wah,” St. Louis. 

White, Rush J., Mining Engineer. 
Wallace, Idaho. 


519 Bank St., 
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The Indiana Laboratories Co. 


CHEMISTS, METALLURGISTS AND ENGINEERS 


We represent shippers of Ores, Metals, Drosses, etc., to 
the reduction plants in Chicago and vicinity, doing weigh- 
ing, sampling and assaying for shippers. 


PTT 


“Baker” Platinum 


Platinum Laboratory 
give better 
pure and perfectly made. 


All regular pieces in stock: 
made to order. “Data on Platinum” will 
be sent on request. 


Baker & Company, INC. 
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Whiting, Lowe, Mining Engineer. First National 


Bank Bldg., Iron River, Mich. 


Wiard, Edward S., Mining and Metallurgical En- 
gineer. 422 Boston Bldg., Denver, Colo. 


Wilding, James, Mine Valuation. Copper and 
Lead Smelting. Concentration by Flotation. 825 
Merchants’ Exchange Bldg., San Francisco. 


Wilfley, Clifford R., Mining Engineer. Manager, 
Barstow Mine. Private ore-testing laboratory, 
Ouray, Colo. 


Wilkens, H. A. J., Mining Engineer. Wilkens & 
Devereux, Consulting Mining Engineers, 120 
Broadway, New York. 


Wilkens & Devereux, H. A. J. Wilkens, W. B. 
Devereux, Jr. Consulting Mining Engineers. 120 
Broadway, New York; London, Eng.; Mexico 
D. ©. Cable: Kenreux. 


Wilmot, H. C., Mining Engineer. Andes Explora- 
tion Co., Santiago, Chile, So. Am. 

Wilson, George Benton, Consulting Mining Engi- 
neer. With the American Smelting & Refining 
Co., Salt Lake City, Utah. 


Wilson, W. A., Mining Engineer. Reports and 
Management of Properties. 406 Dooly Block, 
Salt Lake City, Utah. 


Winchell, Horace V., Consulting Mining Geologist. 
$26 First National-Soo Line Bldg., Minneapolis, 
Minn. Cable: Racewin. 


Winwood, Job H., Mining Engineer. 
Bank Bldg., Salt Lake City, Utah. 


Wiseman, Philip, Min. Eng. 1210 Hollingsworth 
Bldg., Los Angeles, Calif. Cable: ‘‘Filwiseman.” 
Codes: Western Union, Bedford-McNeill. 


Wolf, Harry J., Mining Engineer. First National 
Bank Bldg., Denver, Colo. Cable Address: 
“Wolf,” Denver. Cede: Bedford-McNeill. 


Wood Ore Testing Co., The Henry E., Assayers. 
Ore Tested in Carload Lots. Write for Circu- 
lars. 1734 Arapahoe St., Denver, Colo. 


Worcester, S. A., Mechanical Mining Engineer. 
Mill Tests, Design, Construction, Management. 
Special Ore-Handling Plants. Victor, Colo. 


Worth, John G., Mining Engineer. 836 Real Estate 
Trust Bldg., Philadelphia, Penn. Room 1100, 
66 Broadway, New York. 

Wrampelmeier, E. L. S., Mining Engineer. 
ager, Montana Mines Co., Ruby, Ariz. 


Wright, Charles Will, Mining Engineer. Ingurtosu, 
Sardinia, Italy. Cable: ‘‘Wright,’”’ Arbus. Code : 
Bedford-McNeill. 


Wright, Louis A., 
Chile, S. A. 


Continental 


Man- 


Casilla No. 125 D, Santiago, 


Y 


Yeatman, Pope, Mining Engineer. Will resume 
independent practice Sept. 1, 1916. 120 Broad- 
way, New York. Cable: Ikona. Code: McNeill. 


Young, Jacob W., Mining Engineer. Valdez, 
Alaska. Code: Bedford-MecNeill. 


Yung, M. B., M. E., Examinations in China. 31 
Queens Rd. Central, Hong Kong, China. Cable: 
‘“Annie.”” Codes: West. Union, Moreing & Neal’s. 


Z 


Zalinski, Edward R., Mining Engineer. 819 New- 
house Bldg, Salt Lake City. Examination, Geo 
iogical Mapping, Development. 


m 


Inc. Hammond, Indiana 
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Grasselli Chemical Cuv., 


Acid, Mask 
Multi-Metal Sipereting Screen Co, 253 W. 
St., New York, N. 


Acid, Sulphuric 

American Zine & Chemical Co.. 

American Zinc, Lead & Smelting 
St., Boston, Mass. 

Granby Mining & Smelting Co., 
National Bank Bldg., St. 
Broadway, New York, N. Y. 

Hegeler Zinc Co., The, Danville, Tl. 

Illinois Zinc Co., Peru, Ill. 

Matthiessen & Hegeler Zinc Co., La Salle, Ill. 

New Jersey Zine Co., 55 Wall St., New York. 

Agitators 

Conklin, H. R., Joplin, Mo. 

Dorr Co., Denver, Coio. 
and London, England. 

Morse Bros. Mach. & Supply Co., Denver, Colo. 

Oliver Continuous Filter Co., San Francisco, Cal. 
Automatic and continuous cyanide slime filter. 

Amalgamators 

Lane Mill & Machinery Co., Los Angeles, Calif. 

Morse Bros. Mach. & Supply Co., Denver, Colo. 

Platinum Metals Co., 612 Commercial Trust Bldg., 
Philadelphia, Penn. 


Antimony 
Wah Chang Mining & Smelting Co., Woolworth 
Bldg., New York. 


Assayers 

Baker & Co., Inc., Newark, N. J. 
Ledoux & Co., Inc., 99 John St., New York. 
Pitkin, Inc., Lucius, 37 Fulton St., New York. 


Attorneys, Patent 
Norris, James L., Norris Bldg., Washington, D. C. 


Axles, Locomotive 

American Locomotive Co., 30 Church St., 

Balances 

Ainsworth & Sons, Wm., 

Denver Fire Clay Co., Denver, Colo., U. S. A. 
Analytical, assay, button balances, made by 
Keller, Ainsworth, Troemner, Thompson, Oert- 
ling, Voland, Becker, Sartorius and Kern. 

Mine & Smelter Supply Co., The, Denver, Colo. 

Troemner, Henry, 911 Arch St., Phila., Pa. 


Bearii:gs, Ball and Roller 
Enterprise Fdry. & Mach. Co., Bristol, Va.-Tenn. 


Belt Dressing 

Black Diamond Mfg. Co., Cincinnati, Ohio. 
Belt dressing for dusty, dry, wet or 
leather, rubber and cotton belts. 


Belting, Conveyor 

Boston Belting Co., Boston, Mass. 

Dick, Ltd., R. & J., Passaic, N. J. 

Gandy Belting Co., Baltimore, Md. 

Goodrich Co., The B. F., Akron, Ohio. 

Rubber for hardest service. ‘‘Longlife’ and 
“Maxecon” grades for continuous operation and 
maximum life. 

Imperial Belting Co. General Office and Factory: 
Lincoln and Kinzie St, Chicago, Tl. Sales 
Office: 42 Broadway, New York; Walker Bank 
Bldg., Salt Lake City, Utah. 

“Sahara” brand. 

tobins Conveying Belt Co., New York. 

Belting, Elevator 

Dick, Ltd., R. & J.. 

Goodrich Co., The B. F., Akron, 
Special rubber elevator belts. 

Imperial Belting Co. General Office and Factory: 
Lincoln and Kinzie St, Chicago, Ill. Sales 
Office: 42 Broadway, New York; Walker Bank 
Bldg., Salt Lake City, Utah. 

“Sahara” brand. 


Belting, Transmission 

Dick, Ltd., R. & J., Passaic, N. J. 
“Dick belt, the waterproof belt.” 

Gandy Belting Co., Baltimore, Md. 

Goodrich Co., The B. F., Akron, Ohio. 
Rubber belts for drives. Friction surface and 
rubber covered. 

Graton & Knight Mfg. Co., 
“Spartan,” water, steam, 

Schieren Co., 
“Duxbak.” 


Blowers 

Connersville Blower Co., 
Rotary positive type. 
at all speeds. 

General Electric Co., Schenectady, N. Y. 

Hendrie & Bolthoff M. & S. Co., Denver, Colo. 

Morse Bros. Mach. & Sunply Co., Denver, Colo. 

Roots Co., P. H. & F. M., Connersville, Ind. 


The, Cleveland, Ohio. 


19th 


Langeloth, Da. 
%o., 55 Congress 


Suire 1710, Third 
Lowis. Mo. 120 


Branches: New York 


ae 


Denver, Colo. 


oily 


Passaic, N. J. 
Ohio. 


. 


Worcester, Mass. 

oil and heat resisting. 
Charles A., New York City. 
Moisture-resisting leather. 


Ind. 
balanced 


The, Connersville, 
Two impellers, 
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Low-pressure sizes to 42,105 cu.ft. 
High-pressure up to 10 Ib. 
Rotary positive pressure. 

Blowers, Centrifugal 

Ingersoll-Rand Co., 11 Broadway, New 
Turbo-blowers tor blast and converter 
All pressures and volumes. 

Boilers 

Abendroth & Root Mfg. Co., 45 Bway., 

Almy Water Tube Boiler Co., Providence, 

Hendrie & Bolthoff M. & S. Co., Denver 

Morse Bros. Mach. & Supply Co., De nver, 

Boiler Tubes 

National Tube Co., 

Boilers, Locomotive 

American Locomotive Co., 

Books, Technical 

McGraw-Hill Book Co., Inc., 
York. Branches: 

Boots and Shoes 

Goodrich Co., The B. F., Akron, Ohio 
White rubber mining boots and shves. 
(Red line around top.) 

Brick, Fire 

Harbison-Walker Refractories Co., 

Bridges, Suspension 

Roebling’s Sons Co., John A., 

Buckets, Elevator 

Hendrick Mfg. Co., Carbondale, Penn. 

Buckets, Orange Peel and Clam Shell 


Industrial Works, Bay City, Mich. 
Designed for quick attachment or 


per min. 


York. 
work. 


New York 
mB. 
, Colo. 
Colo. 


Pittsburgh, Penn, 


30 Church St., N.Y. 


239 W. 39th St., New 
London and Berlin. 


Pittsburgh, Pa. 


Trenton, N. J. 


removal. 


We aim to make this 
Cyclopedia complete- 
If there is any article 
you buy regularly or 
wish to buy that ts not 


here, 


Buckets, Ore 

Watt Mining Car Wheel Co., Barnesville, 

Cables, Insulated Telephone 

Stromberg-Carlson Telephone Mfg. Co., 
or, mM. Xz. 

Cableways 

.Flory Mfg. Co., S., Bangor, Penn. 

Roebling’s Sons Co., John A., Trenton, N. J. 


Cages, Hoisting 
Hendrie & Bolthoff M. & S 


Carbons and Bortz 

Byron & Hall, 116 Broad St., New York. 

Diamond Drill Carbon Co., World Bldg., 
Row, New York, N. Y. 

Levine, Abr., 35 Nassau 8St., 

Cars, Gable Bottom 

Easton Car & Construction Co., 


Cars, Hopper 
Easton Car & Construction Co., 
Mt. Vernon Car Mfg. Co., Mt, 


Cars, Ore 

Atlas Car & Mfg. Co., Cleveland, Ohio. 

Easton Car & Construction Co., Easton, Penn. 

Enterprise Fdry. & Mach. Co., Bristol, Va.-Tenn. 

Mt. Vernon Car Mfg. Co., Mt. Vernon, IIl. 

Sanford-Day Iron Co., Knoxville, Tenn. 

Watt Mining Car Wheel Co., Barnesville, 
Capacity 8 to 25 cu.ft. Any gage. 
Steel; end or side dump . 


Cars, Quarry 
Easton Car & Construction Co., Easton, Penn. 


write us 


Ohio. 


Roches- 


, Denver, Colo. 


Park 
New York 
Penn. 


Easton, 


Easton, Penn. 
Vernon, II. 


Ohio. 
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Cement, Iron 
Smooth-On Mfg. Co., Jersey City, N. J. 
In 1l-, 51, 10- and 25-lb. cans. 
“Smooth-On” iron cements, metallize, and be- 
come part of metal to which applied. 
Cement-Placers, Jet 
Cement-Gun Co., Inec., Allentown, Penn. Cable: 
Cementgun.. Branches: New York, Pittsburgh, 
Chicago, San Francisco. 
Three sizes. Capacities variable according to 
number of nozzles, hose, sizes and air presures. 
The ‘‘Cement-Gun” is a portable apparatus for 
depositing cement or ‘Gunite’ coatings by air 
pressure for covering old and new structures, 
building new ones and grouting or filling cracks. 
See advertisement. 
Chains, Transmission 
Morse Chain Co., Ithaca, N. Y. 
For drives up to 5,000 hp. Reduction ratios to 
7 and 8 to 1. 
“Rocker-Joint” to reduce wear ; 
Chemical Apparatus 
Heil Chemical Co., Henry, St. Louis, Mo. 
Chemical Glassware 
Berge, J. & H., 95 John St., 
Chemicals 
General Chemical Co., 25 Broad St., New York. 
Grasselli Chemical Co., The, Cleveland, Ohio. 
Roessler & Hasslacher Cnemical Co., New York. 
Solvay Process Co., Syracuse, N. Y. 
Circuit Breakers, Electric 
Westinghouse El. & Mfg. Co., E. 
Classifiers ; 
Colorado Iron Works Co., Denver, Colo., U. S. A. 
“Akins” spiral revolving in inclined trough. 
Deister Machine Co., Ft. Wayne, Ind., U. S. A.; 
No. 1 London Wall Bldgs., London Wall, E. C. 
Capacity on 60-mesh, 20 tons per 24 hr. 
Cast-iron barrel containing staggered inverted, 
hollow-slotted cones, acting as baffles. Incom- 
ing water takes fines to top, coarse material 
sinking. 
Send for Bulletin No. 5. 
Denver Engineering Works Co., 
“Richards” pulsator for table 
for sand slime separation. 
Dorr Co., Denver, Colo. 
Hendrie & Bolthoff M. & S. Co., Denver, Colo. 
James Ore Concentrator Co., Newark, N. J. 
Mine & Smelter Supply Co., The, Denver, Colo. 


Cocks 
National Tube Co 


Compressors, Air 

Bury Compressor Co., Erie, Penn. 

Chicago Pneumatic Tool Co., Chicago, III. 
Fuel oil, gas, steam power driven. 

Hendrie & Bolthoff M. & S. Co., Denver, 

Ingersoll-Rand Co., 11 Broadway, New 
Branches: Boston, Birmingham, Butte, 
land, Chicago, Denver, Duluth, El Paso, Knox- 
ville, Los Angeles, Phila., Pittsburgh, St. Louis, 
Seattle, Salt Lake City, New Orleans, Scranton, 
Juneau. 

“Imperial,” “Ingersoll-Rogler,” ‘“Turbo’’—all 
sizes, pressures, types. Stationary and portable. 

Morse Bros. Mach. & Supply Co., Denver, Colo. 

Nordberg Mfg. Co., Milwaukee, Wis. 

Norwalk Iron Works Co., So. Norwalk, Conn. 
Size to suit work. 

Sullivan Machinery Co., Chicago, Ill., U. S. A. 
Steam and power drive. 
Tandem compound Corliss, 
belt or motor drive, portable, 
tor driven. 


Concentrates, Sellers of 

Carnegie Lead & Zine Co., Cananea, Mexico. 
Address R. P. Burgan, Park Bldg., Pittsburgh, 
Pa. Copper, lead and zine concentrates. 


Concentrators, Table 
Butchart, W. A., 
Denver, Colo. 
One model in two _ sizes: 
Capacities 5 to 150 tons per 
to class and mesh of feed. 

arations. 

Structural steel and cast-iron base and mount- 
ing regular equipment. Built to order without 
base for mounting on concrete piers. Line 
shaft or individual motor drive. 

Reinforced steel deck; linoleum or cement top. 
Reciprotor-type head motion, water and dust- 
proof, completely self-oiling. 

Deister Concentrator Co., The, Ft. Wayne, Ind. 
Branches: 1718-1720 California St., Denver; 75 
Fremont St., San Francisco. 

Yrices on application. 

Deister No. 3 slimer for fines and slimes in 
either single- or double-deck type; Deister No. 
4 for sands either roughing or finishing, classi- 


quiet, positive. 


New York. 


Pittsburgh, Pa. 


Denver, Colo. 
feed; ‘“‘Ovoca” 


., Pittsburgh, Penn, 


Colo. 
York. 
Cleve- 


angle compound, 
underground mo- 


603-05-07 Mercantile Bldg., 
6’x16’ and 3’x8’. 
24 hr., according 
Two-mineral sep- 
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FJAB 


HOLLOW 


Rock Drill Steel 


SOLID 


Rock Drill Steel 
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Hexagon, Octagon, Quarter- 
Octagon, Round and Cruciform. 


A. MILNE & COMPANY 


(Established 1887) 


745 Washington St., New York 8 Oliver St., Boston, Mass. 
Chicago Branch: 550 Washington Boulevard, Chicago, II. 
Sole and Direct Representatives for the United States and Canada. 
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TRADE MARK 


FERRO ALLOYS, METALS and ORES 


PTT 





F Tungsten M | Tungsten § | Fluorspa 
Molybdenum} € | Molybdenum | U | French Chalk 
E | Chrome T | chromiy N | Graphite 
R >Silicon ” : Talc Pencils 
R | Vanadium A | Anti- ' and all 
; Phosphorus } L Friction | ¢ | Foundry 
Descriptiod Pamphlets. 0 | Tan S | Manganese | S Requisites 


Correspoudence Invited. 


GEO. G. BLACKWELL, SONS & CO., Ltp. 
The Albany, Liverpool, England. 


Manufacturers, Metallurgists, Mine Owners, Merchants. 
WORKS: Garston Docks. 


CODES: A.B.C.,Moreing & Neal, Liebers and Western Union 


2200700 
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‘NICHOLS COPPER co. 


25 Broad St., New York 


COPPER REFINERS 


Consignments of Ores, Mattes and 
Blister Copper Solicited 


COPPER SULPHATE 
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Screening Ore 
At a Lower Price 
Per Ton 


Mining men are interested in keeping 
up output and down operation ex- 
pense. 


Products that help to do this are natur- 
ally preferred. 


It’s up to you to convince the purchas- 
ing agent that price alone is not every- 
thing. 


Harrington & King Screens are made 
to produce results for the user. Quality 
and adaptability are given first con- 
sideration and in ultimate cost they 
show their merits. 


We sell our products on the basis of 
screening ore at a lower price per ton. 
Large output, modern machinery, ex- 
pert workmen—all of these items help 
to make H. & K. Screens and Plates 
unexcelled for all around efficiency. 


A trial will convince you. 
Make comparative tests. 


The Harrington & King 


Perforating Screen Co. 
New York Office: 114 Liberty Street 
620 No. Union St., Chicago, IIl., U. S. A. 
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fied or unclassified, in single-deck type only; 
Deister No. 5 for coarse and fine classified sands 
in either single- or double-deck type. Over- 
strom table for fine and coarse feeds has large 
capacity for roughing or finishing in either 
single- or double-deck type. Heat motion 
and under construction for all tables designed 
to reduce upkeep and operating costs. Table 
makes more than one-product concentrate if 
desired. 

Deister Machine Co., 1933-2003 E. Wayne St., Ft. 
Wayne, Ind., U. S. A. No. 1, London Wall 
Bldgs., London Wall, E. C. 

Prices on application. 

Single- or double-deck Deister “Simplex” sand 
concentrators, standard size; single- or double- 
deck Deister ‘“‘Simplex” slime concentrators ; 
single- or double-deck Deister ‘‘Simplex” sand 
concentrators, large size; Deister multiple-deck 
tilting slimers, 6- or 12-deck type ; Deister cone 
baffle classifier; Deister patented plateau and 
riffing system for all types of shaking tables. 
Double-deck tables save mill room, launders, 
conveyors and power. Deister simplex rougher 
has large capacity for roughing and at the same 
time produces a clean concentrate, all in one 
operation. 

Agents: William L. Reeder, 410 Consolidated 
Building, Johannesburg, South Africa; Takata 
& Co., 2 Yeiraku-cho, Nichome, Kojimachi- 
ku, Tokyo, Japan. 

Denver Engineering Works Co., Denver, Colo. 
“Isbell” takes unclassified feed. 

Hendrie & Bolthoff M. & S. Co., Denver, Colo. 
Card concentrators. 

James Ore Concentrator Co., Newark, J. 

Mine & Smelter Supply Co., The, Salt Nake City, 
Utah. Branches: Denver, El Paso, New York. 
Sole manufacturers ‘‘Wilfley”’ concentrators, 
single and double deck. 

Morse Bros. Mach. & Supply Co., Denver, Colo. 


Condensers 


Alberger Pump & Condenser Co., New York City. 
Westinghouse El. & Mfg. Co., E. Pittsburgh, Pa. 


Contractors, Diamond Drilling 


Sullivan Machinery Co., Chicago, Ill., U. S. A. 
Modern outfits and skilled operators ready. 


Converters, Electric Rotary > 

Westinghouse El. & Mfg. Co., E. Pittsburgh, Pa. 

Converters, Horizontal and Vertical 

Traylor Eng. & Mfg. Co., Allentown, Penn. 

Worthington Pump & Machinery Corporation, 
115 Broadway, New York. 


Conveyors and Elevators 
Jeffrey Mfg. Co., The, 974 N. 4th St., 


Conveyors, Belt 

Morse Bros. Mach. & Supply Co., Denver, Colo. 

Robins Conveying Belt Co., New York 

Stephens-Adamson Mfg. Co., Aurora, IIl. 
“Unit Carrier’ operates for long time on grease 
originally packed in bearings at factory and re- 
quires minimum of attention. Entire steel con- 
struction combines strength and light weight 
with great flexibility and range of adjustment. 
See advertisement on inside front cover for 
branch office addresses. 


Copper Steel Sheets 
American Sheet & Tin Plate Co., Pittsburgh, Pa. 
Couplings, Air Hose 
Cleveland Rock Drill Co., Cleveland, Ohio. 
Twelve sizes and types. ‘‘Neverleak.” 
All sizes interchangeable. Made to resist rust 
and acid. No threads. 
Hardsocg Wonder Drill Co., Ottumwa, Iowa. 
1%”, %” and 1” hose. No springs or threads. 


Cranes, Locomotive 
Industrial Works, Bay City, Mich. 
Five to 160 tons cap. Steam, electric, 
Crossings, Railway 
Cincinnati Frog & Switch Co., Cincinnati, 
-Cross-Trees, Wood 
National Tank & Pipe Co., 
Crucibles, Graphite 
Dixon Crucible Co., Joseph, Jersey City, N. J. 
Crusher Parts 
Standard Steel Works Co., 
delphia, Pa. Branches: New York, Pittsburgh, 
Richmond, Chicago, St. Louis, St. Paul, San 
Francisco, Portland, Mexico City. 


Crushers 
Bacon, Earle C., Havemeyer Bldg., New York. 
Braun Corporation, The, Los Angeles, Calif. 
Laboratory steel frame jaw crushers. 
Braun-Knecht-Heimann Co., San Francisco, Cal. 
Buchanan Co., Inc., C. G., New York. 
Colorado Iron Works Co., Denver, Colo. 
Jaw crushers and rolls in many sizes. 
Denver Engineering Works Co., Denver, Colo. 
Denver Fire Clay Co., Denver, Colo., U. S. A 
Jaw type. 
Hendrie & Bolthoff M. & S. Co.,-Denver, Colo. 
Hendy Iron Works, Joshua, San Francisco, Calif. 
Jeffrey Mfg. Co., The, 974 N. 4th St., Columbus, O 
Kent Mill Co., 10 Rapelyea St., Brooklyn, N. Y. 
Revolving concave ring. Rolls track inside. 
Kenyon, Arthur D., Denver, Colo. 
Mine & Smelter Supply Co., The, Denver, Colo. 
Morse Bros. Mach. & Supply Co., Denver, Colo. 
Smith Eng. Wks., 3195 Locust St., Milwaukee, Wis. 
“Telsmith” primary breakers. Rigid shaft type 
with short frame and parallel stroke. Gyratory. 
Sturtevant Mill Co., Boston, Mass. 
Roll and jaw types. 


Columbus, O. 


gasoline. 
Ohio. 


Portland, Oregon. 


Morris Bldg., Phila- 
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Traylor Engineering & Mfg. Co., Allentown, Penn. 
Twenty-two sizes, fine and coarse gyratory. 
Sizes 10x7 to 84x60 in., Blake type jaw. Stand- 
ard and special sizes to 72x36 in. roll crushers. 

Universal Road Machinery Co., Kingston, N. Y. 

Webb City & Carterville Foundry & Machine 
Works, Webb City, Mo. 

Roll type, designed for ready accessibility. 

Worthington Pump & Machinery Corporation, 
115 Broadway, New York. 


Cups, Grease (See “Grease Cups’’) 


Cyanide 
Roessler & Hasslacher Chemical Co., New York. 


Diamonds, Black (See “‘Carbons and Bortz’’) 


Doors, Automatic Mine 
(See Mine Doors, Automatic) 


Dredges 

Flory Mfg. Co., S., Bangor, Penn. 

Marion Steam Shovel Co., Station D, Marion, 9. 
All sizes and types, for placer mining. 

New York Eng. Co., 2 Rector St., New York. 

Union Construction Co., San Francisco, Calif. 

Yuba Construction Co., The, San Francisco, Calif. 


Drilling, Core 
Pennsylvania Drilling Co., Pittsburgh, Penn. 
Sullivan Machinery Co., Chicago, 1., U. 8. A. 


Drills, Churn 
Union Construction Ce., San Francisco, Calif. 


Drills, Core 

Ingersoll-Rand Co., 11 Broadway, New York. 
Calyx—cores 1% to 185%”. Depths to 4,000 ft. 

Sullivan Machinery Co., Chicago, Ill, U. S. A. 


Drills, Diamond 
Sullivan Machinery Co., Chicago, Ill, U. S. A. 
Cores removed of any size to any depth. 


Drills, Electric 
Denver Rock Drill Mfg. Co., Denver, Colo. 
Ingersoll-Rand Co., 11 Broadway, New York. 


Drills, Hammer 

Chicago Pneumatic Tool Co., Chicago, Ill. 

Cleveland Rock Drill Co., Clevel and, Ohio. 

Four sizes hand- and ’ self-rotating sinkers, 35 
to 75 lb. weight. 

New valve on stopers designed to give high 
efficiency, speed and low repairs. Drills for 
stoping, sinking, drifting, block-holing and every 
mining requirement. 

Cochise Machine Co., Los Angeles, Calif. 

Denver Rock Drill Mfg. Co., Denver, Colo. 
“Dreadnaught’”’—self rotating, valveless, ham- 
mer drill, with water device; for drifting, tun- 
neling and all heavy drilling. Can be used 
unmounted with spring handle for sinking, with 
water device or blow valve. ‘‘Clipper’’—self 
rotating, valveless, hammer drill, with water 
device or blow valve, mounted or unmounted, 
for drifting, sinking ,ete. ‘‘Waugh” Stoping: 
Valveless or valve; hammer drills; for stoping 
or upraising; equipped for either high or low 
pressure. 

Hardsocg Wonder Drill Co., Ottumwa, Iowa. 

All sizes and weights to 145 Ib. 
Have combination piston, valve and hammer. 
For stoping, sinking and all mining purposes. 

Ingersoll-Rand Co., 11 Broadway, New York. 
“Jackhamers,” self-rotating hand hammer drills 
for every mining operation. Unmounted for 
down holes, mounted for light drifting, also 
with Leyner water device. ‘‘Leyner-Ingersoll” 
water drills for drifting, mining, tunneling. 
“Butterfly” type. ‘‘Stopehamers” “BC” and 
“CC” for raising, stoping, etc. 

McKiernan-Terry Drill Co., 230 Bway., New York. 

Sullivan Machinery Co., Chicago, IL, U. S. A. 

Whitcomb Co., Geo. D., Rochelle, Ill. 


Drills, Piston 
Chicago Pneumatic Tool Co., 
Cochise Machine Co., Los Angeles, 
Hardsocg Wonder Drill Co., 
All sizes and weights. 
For use with air or steam. 
Ingersoll-Rand Co., 11 Broadway, New York. 
“Butterfly,” “Sergeant,” ‘Electric Air.” All 
sizes. ‘Also heavy quarry and submarine types. 
Sullivan Machinery Co., Chicago, Ill., U. S. A. 
Wood Drill Works, Paterson, N. J 
Nine sizes. 


Drills, Prospecting 

Ingersoll-Rand Co., 11 Broadway, New York. 

New York Eng. Co., 2 Rector St., New York. 
Rotation, sinking of casing, recovery of mate- 
rial accomplished at same time with ‘‘Empire.” 

Sullivan Machinery Co., Chicago, Ill., U. S. A. 


Dryers, Ore 

American Process Co., 68 William St., New York. 
Especially designed and built for all materials. 

Morse Bros. Mach. & Supply Co., Denver, Colo. 

Ruggles-Coles Eng. Co., York, Penn. 

Dust Hood 

Multi-Metal Separating Screen Co., 253 W. 
St., New York, N. Y. 

Dust Protectors (See Respirators) 

Elbows, Pipe 

National Tube Co., Pittsburgh, Penn. 


Electrical Supplies 
Mine & Smelter Supply Co., The, Denver, Colo. 
Elevators, Bucket + 
Robins Conveying Belt Co., New York. 
Stephens-Adamson Mfg. Co., Aurora, Ill. 
See advertisement on inside front cover for 
braneh office addresses. 


Chicago, Tl. 
Calif. 
Ottumwa, Iowa. 


19th 
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Employees 
Business Men’s Clearing House, Denver, Colo. 
Supts., assayers, mill men sent all parts of world. 


Engines, Gas and Gasoline 

Chicago Pneumatic Tool Co., Chicago, II. 

Morse Bros. Mach. & Supply Co., Denver, Colo. 
Engines, Oil 

Chicago Pneumatic Tool Co., Chicago, Il. 
Hendrie & Bolthoff M. & S. Co., Denver, Colo. 
Ingersoll-Rand Co., 11 Broadway, New York. 
Morse Bros. Mach. & Supply Co., Denver, Colo. 
National Transit Pump & Mach..Co., Oil City, Pa. 
Nordberg Mfg. Co., Milwaukee, Wis. 


Engines, Steam 
Morse Bros. Mach. 


Exhausters 
Connersville Blower Co., The, 
Morse Bros. Mach. 


Feeders, Ore 
Hardinge Conical Mill Co.. 120 Broadway, N. Y. 
Stephens-Adamson Mfg. Co., Aurora, III. 
“S-A” steel apron feeder : also rotary, recipro- 
cating, grizzly, etc. 
See inside cover for branch ofice addresses. 
James Ore Concentrator Co., Newark, N. J. 


Filter Cloth, Metallic 
Sweetland Filter Press Co., Singer Bldg., N. Y. 


Filter Paper 
Heil Chemical Co., Henry, St. Louis, Mo. 


Filters 

Colorado Iron Works Co., Denver, Colo. 
“Portland” continuous revolving drum. 
cyanide slimes, flotation concentrates, etc. 

Kelly Filter Press Co., Salt Lake City, Utah. 

Oliver Continuous Filter Co., San Francisco, Cal. 
Sizes 5 to 200 tons per day. 
Automatic. For cyanide slimes, clay, salt, bi- 
carbonate soda, and for dewatering. flotation 
concentrate. 

Sweetland Filter Press Co., Brooklyn, N. Y. 
Pressure leaf type. Convenient to operate. 


Filters, Bag 
Conklin, H. R., Joplin, Mo. 


Fire Forcing Presses 
Wood & Co., R. D., 


Fittings, Pipe 
National Tube Co., Pittsburgh, Penn, 


Flange Presses 
Wood & Co., R. D., 


Flanges, Pipe 
National Tube Co., Pittsburgh, 


Flotation Oils 

General Naval Stores Co., 175 Front St., N. 7 

Georgia Pine Turpentine Co., 160 Perry St., New 
York City. 

Pensacola Tar & Turpentine Co., Gulf Point, Fla. 

Flotation Cell Bottoms, Cloth 

Filter Fabrics Co., Salt Lake City, Utah. 

Flotation Machines 

Hardinge Conical Mill Co., 

Flotation, Oil 

Colorado Iron Works Co., Denver, Colo. 

Oliver Continuous Filter Co., San Francisco, Cal. 
Dewaterer and dryer of flotation concentrate. 


Forges 

Denver Fire Clay Co., Denver, Colo., U. S. A. 
Oil-fired for drill steel. Send for catalog. 

Ingersoll-Rand Co., 11 Broadway, New York. 

Monarch Eng. & Mfg. Co., Baltimore, Md. 


Framers, Timber 
Denver Engineering Works Co., Denver, Colo. 
Hendrie & Bolthoff M. & S. Co., Denver, Colo. 


Frogs and Switches 

American Mine Door Co., Canton, Ohio. 

Cincinnati Frog & Switch Co., Cincinnati, 

Furnaces, Assay 

Braun Corporation, The, Los pate. Calif. 

Braun-Knecht-Heimann Co., San Franci isco, Calif. 

Denver Fire Clay Co., Denver, Colo., U. 8S. a 
“Case” patent. One- , two- or three-muffle de- 
sign unit system, low pressure air. 

Mine & Smelter Supply Co., The, Salt Lake City, 
Utah. Branches: Denver, El Paso, New York. 

Furnaces, Bullion Melting 

Braun Corporation, The, Los Angeles, Calif. 

Braun-Knecht-Heimann Co., San Francisco, Cal. 

Denver Fire Clay Co., Denver, Colo., U. S. A. 
“Case” patent. Oil-fired, low-pressure 
high temperatures quickly attained. 
Send for catalog. 

Monarch Engineering & Mfg. Co., Baltimore, Md. 


Furnaces, Electric 
General Electric Co., Schenectady, 


Furnaces, Mechanical Roasting ; 

Dwight & Lloyd Sintering Co., Inc., N. Y. City. 

General Chemical Co., Herreshoff Furnace Dept. 
B, 25 Broad St., New York, N. Y. 
Ten sizes, 5 to 7 hearths, 381 to 1,925 sq.ft. 
hearth area. 
Cylindrical steel shell contains vertically super- 
imposed hearth. By rabble arms operated from 
central vertical shaft, roasting ore travels from 
center of top hearth, down through lower ones, 
discharging from rim of lowest. Heated air 
for combustion travels upward. 

Morse Bros. Mach. & Supply Co., Denver, Colo. 

Wedge Mechanical Furnace Co., 115 Chestnut St., 
Philadelphia, 


& Supply Co., Denver, Colo. 


Connersville, Ind. 
& Supply Co., Denver, Colo. 


For 


Philadelphia, Penn, 


Philadelphia, Penn, 


Penn, 


120 Broadway, N. Y. 


Ohio. 


air, 


MX. 











December 30, 1916 Buying—ENGINEERING AND MINING JQURNAL—Section "3 


ug) 


BALL MILLS 


RAPID DISCHARGE 


DUTY AND EFFICIENCY 
VERY HIGH 


COST OF INSTALLATION AND 
OPERATION LOW 


SMALL POWER REQUIRED 





Designed and Built to Fulfill the Demands of Continuous Hard Service. 


“HENDY” BALL MILLS are incomparable as intermediate grinders in 
sliming for cyanide treatment. 


ALSO FITTED WITH NEW AMALGAMATING DEVICE 
For Free Milling Gold Ores. 
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’ 
MANUFACTURED BY 


JOSHUA HENDY IRON WORKS 
SAN FRANCISCO, CAL. 
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SLUT CULECCOU UAE CATUAADAALAAEUUAEAAEAAEDUMEDUSEUASASAAASASASAANUAESUAOAEOAAAASEAASAAASS UGE OGCUAULUANUO 22000 DEUOEGUCLEAUEEDSOOELOALAOEUUEDOEOUEOUEEUAREOUAEOOSASADOLESOSELOANUGEUAESONUOOOOEOOSOORDOAAD ASA g SEAS: 
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Sturtevant 
Balanced 
Crushing Rolls 


Rigid to Ore (properly fed). 
Quick relief to iron or other 
uncrushable substances. 

Big shafts, ample bearings, 
heavy construction. 

Side and end adjustments. 
Everything strictly high 
grade. Built in 7 sizes. 





\ fb 


PATENTED 
PATENT PENDING 
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Send for Catalog No. 65. 


Sturtevant Mill Co. = - ~ Boston, Mass. 


New York Chicago Denver Pittsburgh London 
EM MM MM 
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SOUL 
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FOR FINE CRUSHING 


at ONE OPERATION the crusher illustrated reduced feld- 
spar granite from one man stone to the following sizes: 


HERUNEOUADOOANUAOOUOREOOGHUOAEOOSEOUAEONGSUOSCLOONOUONOUOOSUOOGOUEREOOOADOOEEUOOQEOOGNEOOOUSUQEOUOOEOOOCUOUCCOOACOUOEOUOEOUOCUUOCUUOCEOOODOUONEUOCOONAUOEEOUSEUEELS 


"BUCHANAN a1-secet “CRUSHERS 


Crushing Rolls * 
A Magnetic Separators : 
“* Grushing Plants complete in» all. | 
details oon, 100 to 000. tons 
_ daily capacity... ~~ % 


rs 
its 


PT 


_«.G. G. BUCHANAN. CO., INC, — 

' Main Office: 90 West St., New York, © - 
*.. Branch: 1218 Chestnut: St., 
*|,.. Philadelphia, Pa. : 


ON }-in. mesh.... 3.2% 
ON No. 10 mesh...31.9% 
ON No. 20 mesh.. .31.9% 
ON No. 40 mesh...14.1% 
Through No. 40 “ 18.8% 
It will save one set of rolls 
and in some cases two sets 










SS 
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The ALMY 


Can be transported by burros, 
Is a rapid steam generator; occu- 
pies small space; non-explosive and 
delivers the steam dry. Catalog? 


Almy Water Tube 
L Boiler Company 
Providence, R. 1., U. S. A. 
TUVONNDDDOONONNNROUOOOOONONSOOUOUUSUUNNNNNEUEUUOOONUGUNNNDECUUOGOOOGUEESUROQOUGUENSUSONOONOUOUSEELONCUCUCENEDOUUOOOOOOOCEESESOOOOOUONCOEOEEOCOUOUSER ONY 





Send for Circular. 


Universal Road Machinery Co. 
Kingston, N. Y. 
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Varying stock sizes, number of hearths and 
hearth areas. 
Hearths placed one above the other vertically 
all enclosed in suitable shell. Vertical shaf' 
revolves in center, raking ore on hearths, by 
rabbles and teeth attached to arms. Ore travels 
through furnace from top to bottom. ‘To correct 
inequalities in the supply of heat, combustion 
gases pass through heating chambers between 
hearths, as well as to hearths themselves. Ex- 
ternal fireboxes communicate with the heating 
chambers through flues. Central shaft designed 
to be accessible. 
Send for catalog. 

Zine Concentrating Co., 60 Congress St., Boston, 
Mass. 
Etherington-Singer roaster used in connection 
with Campbell magnetic separating process. 
Non-oxidizing. Oil fuel. Roasts in compara- 
tively short time. 


Furnaces, Smelting 

Colorado Iron Works Co., Denver, Colo. 

Morse Bros. Mach. & Supply Co., Denver, Colo. 
Traylor Eng. & Mfg. Co., Allentown, Penn. 


Fuses, Electric 
Westinghouse El. & Mfg. Co., E. Pittsburgh, Pa. 
Wellman-Seaver-Morgan Co., Cleveland, Ohio. 
Wood & Co., R. D., Philadelphia, Penn. 
Gas Producers 
Wood & Co., R. D., Philadelphia, Penn. 
Gas Purifiers 
Wood & C€o., R. D., Philadelphia, Penn. 
Gears 
Philadelphia Gear Works, 1120 Vine St., Phila- 
delphia. Cable Address: ‘‘Philagear.” 
All sizes. 
All descriptions gear cutting and wheels. 


Gears, Bevel 


Philadelphia Gear Works, 1120 Vine St., Phila- 
delphia. Cable Address: “Philagear.” 

Gears, Double Helical 

Jaldwell & Sons Co., H. W., 17th St. and Webster 
Ave., Chicago. 

Falk Co., The, Milwaukee, Wis. 
Any face to 42 in.; diameter to 12 ft. 
Staggered herringbone teeth with continuous 
tooth engagement. Machine-cut from solid blanks. 

Gears, Rawhide 

Philadelphia Gear Works, 1120 Vine St., Phila- 
delphia. Cable Address: ‘‘Philagear.” 

Generators, Electric 

Westinghouse El. & Mfg. Co., E. Pittsburgh, Pa. 

Graphite 

Dixon Crucible Co., Joseph, Jersey City, N. J. 

Grease 

Dixon Crucible Co., Joseph, Jersey City, N. J. 

Grease Cups 

Lunkenheimer Co., 


Grinders, Ore 

Braun Corporation, The, Los Angeles, Calif. 

Braun-Knecht-Heimann Co., San Francisco, Cal. 
Laboratory machines for ore, coke and coal. 

Freese Co., E. M.. Galion, Ohio. 

Harainge Conical Mill Co., 120 Broadway, N. Y. 

Sturtevant Mill Co., Boston, Mass. 

Grinders, Sample 

Denver Engineering Works Co., Denver, Colo. 

Sturtevant Mill Co., Boston, Mass. 


Hoists, Electric 

Denver Engineering Works Co,, Denver, Colo. 

Flory Mfg. Co., S. Bangor, Penn. 

Hendrie & Bolthoff M. & S. Co., Denver, Colo. 

Lidgerwood Mfg. Co., 96 Liberty St., New York. 
Branches: Philadelphia, Pittsburgh, Chicago, 
Seattle. 

/All sizes. 

Nordberg Mfg. Co., Milwaukee, Wis. 

Vulcan Iron Works, Wilkes-Barre, Penn. 

Hoists, Portable 

Chicago Pneumatic Tool Co., Chicago, Til. 

Hendrie & Bolthoff M. & S. Co., Denver, Colo. 
“Little Tugger’’—for drill column, bar or tim- 
ber mounting. It operates on air. 

Mine & Smelter Supply Co., The, Denver, Colo. 
“Holman” stretcher-bar hoist, air or steam. 

Hoist Recorder 

Johnson, J. M. & O. R., Ishpeming, Mich. 
Records automatically and graphically «1 chart 
in engine room, position of cage or skip at any 
minute of day. 

Hoists, Steam 

Flory Mfg. Co., S., Bangor, Penn. 

Hendrie & Bolthoff M. & S. Co., Denver, Colo. 

Lidgerwood Mfg. Co., 96 Liberty St., New York. 
Sizes up to 1,000 hp. 

Nordberg Mfg. Co., Milwaukee, Wis. 

Sullivan Machinery Co., Chicago, Ill., U. S. A. 
First motion Corliss and geared slide valve with 
automatic cut-off. 

Vulcan Iron Works, Wilkes-Barre, Penn. 


Hose, Air 
Cleveland Rock Drill Co., Cleveland, Ohio. 
All sizes. 
Plain and wire wound in stock. 
Denver Rock Drill Mfg. Co., Denver, Colo 
Wire wound, blue jacket and red jacket drill 
hose. 
Goodrich Co., The B. F., Akron, Ohio. 
Sizes %” up. 
Wrapped duck and braided fabric types. 
“Commander.” 


The, Cincinnati, Ohio. 


See 
Resists injury through twists. 








3uying—ENGINEERING AND MINING JOURNAL—Section 


Hardsocg Wonder Drill Co., Ottumwa, Iowa. 
1%”, 3%”, 1”, plain and armored. Fitted with 
nipples and patent coupler. 

Mine & Smelter Supply Co., The, Denver, Colo. 

Hydraulic Accumulators 

Wood & Co., R. D., Philadelphia, Penn. 

Hydraulic Giants 

Pelton Water Wheel Co., San Francisco. New York. 


Idlers, Conveyor 

Conveying Weigher Co., The, New York City. 

Instruments, Surveying 

Ainsworth & Sons, Wm., Denver, Colo. 

Alteneder & Sons, T., Philadelphia, Penn. 

Berger & Sons Co., C. L., Boston, Mass. 

Buff & Buff Mfg. Co., Boston, Mass. 
Transits, levels, current meters. 

Lietz Co., The A., San Francisco, Calif. 

insulating Materials, Electric 

Westinghouse El. & Mfg. Co., E. Pittsburgh, Pa, 

Jackets, Water 

Traylor Eng. & Mfg. Co., Allentown, Penn. 

Jigs 

American Zinc Ore Separating Co., 1218 Foster 
Bldg., Denver, Colo. 
Two sizes, 24 and 36 in. 
per 24 hr. 
Operates with air instead of water. Air, through 
a rotary valve delivers rapid succession of air 
impulses beneath screen, stratifying concen- 
trates on screen. Feed and discharge automatic. 

Denver Engineering Works Co., Denver, Colo. 
Richards pulsator jigs and riffles. 

James Ore Concentrator Co., Newark, N. J. 


Capacities to 15 tons 


Worthington Pump & Machinery Corporation, 
115 Broadway, New York. 

Kilns, Rotary 

Worthington Pump & Machinery Corporation 


115 Broadway, New York. 


HIS is a live 


list of reputa- 
ble concerns 
that sell machinery 


and supplies for metal 
mines, mills and 


smelters. Its use will 


save your time. 


Laboratory Machinery 

Braun Corporation,- The, Los Angeles, Calif. 
Braun-Knecht-Ueimann Co., San Francisco, Cal. 
Denver Fire Clay Co., Denver, Colo. 

Mine & Smelter Supply Co., The, Denver, Colo. 
Sturtevant Mill Co., Boston, Mass. 


Laboratory Supplies 
Heil Chemical Co., Henry, St. Louis, Mo. 


Lamps, Acetylene 
Milburn Co., The Alexander, Baltimore, Md. 
Simmons Co., John, 34 35th St., Brooklyn, N. Y. 
From 3- to 12-hr. capacity. 
Baldwin and Zar. Cap and hand styles. 
Wolf Safety Lamp Co., 74 Washington St., N. Y. 


Lamps, Electric 

Westinghouse El. & Mfg. Co., E. Pittsburgh, Pa. 
Lightning Arresters 

Westinghouse El. & Mfg. Co., E. Pittsburgh, Pa. 


Line Material, Overhead 
Westinghouse El. & Mfg. Co., E. Pittsburgh, 


Linings, Ball Mill 
Hardinge Conical Mill Co., 120 Broadway, N, Y. 


Locomotives, Compressed Air 
Porter Co., H. K., 410 Wood St., Pittsburgh, Penn. 


Locomotives, Electric 
General Electric Co., Schenectady, N. Y. 


Pa. 
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Jeffrey Mfg. Co., The, 974 N. 4th St., Columbus, 0. 
Westinghouse El. & Mfg. Co., E. Pittsburgh, Pa. 
Locomotives, Electric Storage Battery 

Atlas Car & Mfg. Co., Cleveland, Ohio. 

General Electric Co., Schenectady, N. Y. 
Jeffrey Mfg. Co., The, 974 N. 4th St., Columbus. 0. 
Westinghouse El. & Mfg. Co., E. Pittsburgh, Pa. 
Locomotives, Gasoline 

Vulcan Iron Works, Wilkes-Barre, Penn. 
Whitcomb Co., Geo. D., Rochelle, Ill. 


Locomotives, Industrial 

American Locomotive Co., 30 Church Si., N. Y. 

Locomotives, Mine 

American Locomotive Co., 30 Church St., N. Y. 

Locomotive Parts 

American Locomotive Co., 30 Church St., N. Y. 

Locomotives, Steam 

American Locomotive Co., 30 Church St., N. Y. 

Porter Co., H. K., 410 Wood St., Pittsburgh, Penn. 
Branch: 30 Church St., New York. 

Vulcan Iron Works, Wilkes-Barre, Penn. 

Lubricants 

Dixon Crucible Co., Joseph, Jersey City, N. J. 

Lubricators 

Whitcomb Co., Geo. D., Rochelle, Ill. 

Magnetie Pulleys 

Dings Magnetic Separator Co., 
Milwaukee, Wis. 
Magnetic pulleys in all sizes. When used as 
head pulley in belt conveyor, it converts latter 
into magnetic separator. Will save machinery 
by throwing out unbreakable iron substances, 
such as hammer heads, etc. 

Meters, Electric Current 

Westinghouse El. & Mfg. Co., E. Pittsburgh, Pa. 

Metals and Alloys ae oe 

Primos Chemical Co., Primos, Del. Co., Pa. Ca- 
ble: “Briquette, Phila.” Branches: Vanadium 
and Lakewood, Colo. 

Agents: Allan S. Davison & Co., Pittsburgh, Pa. 

Metals, Noncorrosive 

International Nickel Co., The, 43 Exchange Place, 
New York. 
“Monel” metal. Tough acid-resisting alloy. 
Rods, flats, castings, sheets, strips and wire. 


Metals, Perforated 


Erdle Perforating Co., Rochester, N. Y. 
Harrington & King Perforating Co., The, 620 N. 
Union Ave., Chicago, Ill Branch: 114 Liberty 
St., New York. 
All sizes and shapes of perforations; all kinds 
and thicknesses of metals. 
Screens for trommels, stamp mills, jigs, etc. 
Hendrick Mfg. Co., Carbondale, Penn. 


Mills, Ball, Tube and Pebble 

Colorado Iron Works Co., Denver, Colo. 

Denver Engineering Works Co., Denver, Colo. 

Hardinge Conical Mill Co., 120 Broadway, New 
York. Cable Address: MHalharding, N. Y. 
Branches: London, Salisbury House. 
Sizes made, 3’, 414’, 6’, 8’, 10’. Both ball and 
pebble mills. Capacities, 10 tons per day up to 
800 tons per day. 
Slow speed revolving mills for intermediate and 
fine grinding, employing a multitude of grind- 
ing media, either balls or pebbles, embodying 
the Hardinge Patent Conical principle, the 
cones acting as a classifier both of energy ex- 
pended and materials produced, to give a uni- 
form product, due to this classifying action 
without the use of screens, grizzlies, grates or 
other mechanical attachments. 

Hendrie & Bolthoff M. & S. Co., Denver, Colo. 

Mine & Smelter Supply Co., The, Denver, Colo. 
“Marcy” ball mills. 

Traylor Eng. & Mfg. Co., Allentown, Penn. 
All sizes and capacities. 

Williamson, F. 0., Old Colony Bldg., Chicago, III. 

Worthington Pump & Machinery Corporation, 
115 Broadway, New York. 

Mills, Chilean 

Lane Mill & Machinery Co., Los Angeles, Calif. 
Cable: “Lanemill.” 
Sizes: 5-, 7- and 10-ft. Capacities: 10, 20 and 
40 tons per 24 hr. 
“Slow-speed” Chilean mills. 20- and 40-ton 
mills can be sectionalized for transportation 
on pack animals. 

Mills, Stamp 

Colorado Iron Works Co., Denver, Colo. 

Denver Engineering Works Co., Denver, Colo. 

Hendrie & Bolthoff M. & S. Co., Denver, Colo. 

Hendy Iron Works, Joshua, San Francisco, Calif. 

Traylor Eng. & Mfg. Co., Allentown, Penn. 

Worthington Pump & Machinery Corporation, 
115 Broadway, New York. 

Mining Cap Protectors 

Miller Mfg. Co., 331 First National Bank Bldg., 
El Paso, Tex., or Hercules Powder Co., Wil- 
mington. 
For waterproofing mine caps. A thin, pure 
gum tubing that waterproofs joint and firmly 
fastens cap and fuse without crimping. 

Mine Doors, Automatic 

American Mine Door Co., Canton, Ohio. 

Minerals and Ores, Rare 

Foote Mineral Co., 101 N. 19th St., Phila., Pa. 
Specialists in unusual ores. 


Ward’s Natural Science Estab., Rochester, N. Y. 
Mixers, Concrete 


Smith Co., The T. L., 1143 32nd St., Milwaukee. 


673 Smith St., 


ot. 
nS 
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The Standard Ball Mill | 









Thé simplest, strongest and most durable mill on the 
market. 


O inside screens, lifting devices or features 
to give trouble. Lining is self locking, 
no bolts through the shell, maximum wear 

of lining. Lining made of special manganese, the most 
durable made. Scoop feed with renewable steel wearing 
lips. Trunnions equipped with spiral feed and reverse 
spiral discharge. Made in all sizes. The following in 
stock for immediate shipment. 

5x4 Ball charge, 6,000 Ibs. h.p. 4x3 Ball charge 2,300 Ibs. h.p. 
40, capacity crusher product to 15, capacity crusher product 


12 mesh, 10 tons per hour. to 12 mesh, 3 tons per hour. 
Weight 13,500 Ibs. Weight 8,750 Ibs. 


Laboiatory and sample mill either ball or 
pebble, 250 Ibs. to charge. Kept in stock. 


The Morse mies, Danealiry & Supply Co. 


Denver - - Colo. 
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: The Lane Slow Speed Chilean Mill : 
2 uses less power than a stamp mill, costs less to keep in repair, = 
= and does better work. It is capable of delivering a product to = 
= suit almost any ore or any process. Our Catalog No. 7 tells all = 
= about the mill and its work. Send for it. It will interest you. 2 
z Lane Mill & Machinery Company = 
: 422-423 Wesley Roberts Building Los Angeles, California 3 
Svvvvvevveeevcvccencacesvevnvevcsecoeeevnseeseeuscencvenzaveeceeecensenonenemnnianinniosnimneinniniimnimiinnnd 
peg RENEE EE mT SRN OTR ERNIE 
-MAXECON MILL 4&5: 
3 all kinds of ores 2 
| Est? CYANIDING | 
2 for grinding ores for = 
: KENT MILL CO., : 
= New York, Borough of Brooklyn, 10 Rapelyea Street z 
= LONDON, W. C.—31 High Holborn. BERLIN—Charlottenburg 5, Windschied Strasse 31, = 
TTT 
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BACON'S ORE&ROCK |} 
SEND FoR ‘@ CRUSHING & 


EARLE C BACON Enaincer vizerensies 


NEW YOR 
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CATALOGUE ROLLS : 
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igPOCELGTULUUUTIeSUETIORESUCEEROOEUEEIEOPEEEENOUCUEIEOIEIETIONOOTEEEOOENTEOOEOEREIOUONESENENOSU NOTIN UENO UUIIIUOCI NUTTER, 


ATKINS, KROLL & CO. SAN FRANCISCO 


Import Merchants 
DANISH FLINT PEBBLES, SILEX LINING, CYANIDE 
QUICKSILVER, MINING CANDLES, FIREBRICK, 
BORTS AND CARBONS, BLACKSMITH COAL, COKE 
IMPORTED FUSE, SHEELITE CONCENTRATES 70%. 
SUPERIOR QUALITY ZINC DUST. 
Stocks Carried 


Buyers of Quicksilver and Platinum, also, Ores of Antimony, Bismuth, 
Molybdenum, Tungsten, Vanadium, Zinc, etc. 


SUT 
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2 San Francisco, U. S. A. Los Angeles, U. S. A. 
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Braun K.& K.Laboratory 
Flotation Machine 





Ready for Work 


A Miniature Machine suitable for labora- 
tory tests, built similar to the Standard Size 


K. & K. Flotation Machines 


now used by many large metallurgical plants 
practicing flotation. 


This machine produces every effect essen- 
tial to determine to what extent an ore will 
lend itself to flotation. 


The elimination of violent agitation adapts it 
to all classes of ores, including carbonates, 
and permits selective flotation tests. 


The top is hinged allowing ready access for 
thorough cleaning. 





Open for Cleaning 


Ask for your copy of Bulletin S120. 


earn 





2? A oe 2. | 
BRAUN-KNECHT-HEIMANN-CO. 
en ee ed 





suucnceeyaquuneveevenencqdnuoeeveeevavesuscsotueeneeeeceveevevveeeesednouoceeevsoeuceeveesesesesgqqgeuoceeceeeeyesqueuucececeeeesesesnednenaguanoceeeseessequauouaeeeeeeeeeeeeeees00QOUUUCOUC0eNeNeOUAOUUTEEUEUEEEGEe UENO UOUOUUUGOUUOUU UUM 


amu 


UCTAUULAAUUUAU UU UO ETETEEETEESEEEEETEEEUESAUEEEEECEDEAEOUEEEEUOLELEOUCEEEEOUESES 0505500909 ON EPLSSESSSOSSEDOSESS ONSSEROREEROREOEGELEQEOOSEO0G0000000U0E0U0ERERES ES 





76 Buying—ENGINEERING AND MINING JOURNAL—Section 


Hand batch mixer for mines, 
mixers, all sizes, any equipment. 
Molybdenum Ore, Buyers of 
Primos Chemical Co., Primos, Del. Co., Pa. 
ble: “‘Briquette, Phila.” Branches: 
and Lakewood, Colo. ; 
Agents: Allen S. Davison & Co., Pittsburgh, Pa. 


Motors 
General Electric Co., Schenectady, N. Y. 
Westinghouse El. & Mfg. Co., E. Pittsburgh, Pa. 


Motor Control 
Westinghouse El. & Mfg. Co., E. Pittsburgh, Pa. 
For all types and capacities of motors. 


Motor Generator Sets 


General Electric Co., Schenectady, N. Y. 
Westinghouse El. & Mfg. Co., E. Pittsburgh, Pa. 
Netting, Wire 

Ludlow-Saylor Wire Co., St. Louis, Mo. 

“Hex” poultry netting. Stack netting for 
locomotives. 
Catalog No. 45. 

Nickel 

International Nickel Co., The, 43 Exchange Place, 
New York. 

Oiled Clothing 

Goodrich Co., The B. F., Akron, Ohio. 
So’westers, jackets, apron pants. Rubber goods 
for abrasive wear. 

Dils, Flotation (See “Flotation Oils’’) 

Ore, Buyers and Sellers of 

American Metal Co., New York City. 

Agents: Henry R. Merton & Co., Ltd., London ; 
Metallgesellschaft, Frankfort-on-the-Main ; Com- 
pania des Minerales y Metales, Mexico City and 
Monterey ; Ore Trading Co., Ltd., Santiago, Chile. 

American Smelting & Refining Co., 120 Broadway, 
New York. 

Agents: Paul Koning, Berlin, Germany; Klein- 
wort, Sons & Co., London, England; W. A. 
Price and Geo. J. Ewart, City of Mexico; F. D. 
Aller, Antofagasta, Chile. 

American Zinc, Lead & Smelting Co., 55 
gress St., Boston, Mass. 

American Zinc & Chemical Co., Langeloth, 

Arizona Copper Co., Clifton, Ariz. 

Arkansas Zine & Smelting Corp., 
New York. 

Balbach Smelting & Refining Co., Newark, N. J. 

Bartlesville Zinc Co., 52 Broadway, New York. 

Beer, Sondheimer & Co., 61 Broadway, New 
York. Branch: 1101 Newhouse Bldg., Salt 
Lake City, Utah. 

See advertisement. 

Blackwell, Sons & Co., Ltd., Geo. G., The Albany, 
Liverpool, England. 

Consolidated Mining & Smelting Co. of Canada, 
Ltd., The, Trail, British Columbia. 

Ducktown Sulphur, Copper & Iron Co., Ltd., 
bella, Tenn. 

Edgar Zinc Co., Boatmen’s Bank Bldg., St. Louis, 
Mo. Western Ore Purchasing Agent: David 
Taylor, Boston Bldg., Salt Lake City, Uth. 

Foote Mineral Co., 107 N. 19th St., Phila, Pa. 

Grasselli Chemical Co., The, Cleveland, Ohio. 

Granby Mining & Smelting Co., Suite 1710, 
National Bank wee. St. Louis, Mo. 
Broadway, New York, zy, 

= York. 


$120. Power 


Ca- 
Vanadium 


Con- 
Penn. 


42 Broadway, 


Isa- 


Third 
120 


Hardy, Charles, 50 Chareh St., 
Hegeler Zinc Co., The, Danville, 
Illinois Zine Co., Peru, Til. 
International Smelting Co., 42 Broadway. New 
York. Ore Purchasing Department, 621 Kearns 
Bldg., Salt Lake City, Utah. Smelting Works, 
International, Utah, and Miami, Ariz. Refin- 
eries, Raritan Copper Wks., Perth Amboy, N. J.; 
Internat. Lead Refining Co., E. Chicago, Ind. 

Irvington Smelting & Refining Works, Irvington, 
N. J. Branch Office: New York. 

Leavitt & Co., C. W., 30 Church St., New York. 

Matthiessen & Hegeler Zine Co., La Salle, Iil. 

Nichols Copper Co., 25 Broad St., New York. 

See advertisement. 

Ozark Mining Co., 601 Canal Rd., Cleveland, Ohio. 

Pass & Son, Ltd., Capper, Bristol, England. 

Pennsylvania Smelting Co., Pittsburgh, Penn. 

Phelps, Dodge & Co., New York City. 

Philipp Bros., 29 Broadway, New York. 

United Metals Selling Co., 42 Broadway, New 
York. European Agents: C. S. Henry & Co., 
Ltd., 12 Leadenhall St., London, E. C.; United 
Metals Selling Co., G. M. B. H., Unter den 
Linden 56, Berlin, Germany. 

See advertisement. 

United States Smelting, Refining & Mining Co., 
55 Congress St., Boston, U. S. A. Works: Mid- 
vale, Utah; Needles, Calif.; Gold Road, Ariz. ; 
Kennett, Calif.; Chrome, N. J.; Grasselli, Ind. ; 
Pachuca and Real del Monte, Mexico. 

See advertisement. 

Vogelstein & Co., L., 42 Broadway. New York. 
European Agents: Aron Hirsch & Sohn, Hal- 
berstadt, Germany. 

Ores, Samplers of 

Beach & Co., 204 Boston Bldg., Denver, Colo. 
Supervise weighing and sampling at smelters. 

Ledoux & Co., Inc., 99 John St., New York. 

Oxy-Acetylene, Welding and Cutting Apparatus 

Milburn Co., The Alexander, Baltimore, Md. 
“Milburn” oxy-acetylene apparatus. 

Packing 

Goodrich Co., The B. F., Akron, Ohio. 

Sheet, tubular, spiral, square, rubber and duck. 

Jenkins Bros., 80 White St., New York. 

Paint, Preservative 


Dixon Crucible Co., Joseph, Jersey City, N. J 


Pebbles, Grinding 


Atkins, Kroll & Co., San Francisco. 
Encinitas Cash Store, Encinitas, Calif. 
Pipe, Cast Iron 
Wood & Co., R. D., Philadelphia, Penn. 
All kinds and sizes, 1 to 72 in. 
Pipe, Riveted Steel 
Weigele Riveted Steel Pipe Works, Denver, Colo. 
Pipe, Spiral Riveted 
Abendroth & Root Mfg. Co., 45 Bway., New York. 
Pipe, Steel 
National Tube Co., Pittsburgh, Penn. 
Pipe, Wood 
National Tank & Pipe Co., Portland, Oregon. 
Pacific Tank & Pipe Co., San Francisco, Calif. 
Redwood Mfrs. Co., San Francisco, Calif. 
Wyckoff & Son Co., A., Elmira, N. Y. 
Platinum 
Baker & Co., Inc., 
York. 
Hammered ware of all sizes and shapes. 
Preservative, Metal 
Highland Chemical Products Co., 
Penn. 
Presses, Filter 
Kelly Filter Press Co., Salt Lake City, Utah. 
Shriver & Co., T., 826 Hamilton St., Harrison, N..J. 
Sweetland Filter Press Co., Brooklyn, N. Y. 
Worthington Pump & Machinery Corporation, 
115 Broadway, New York. 
Presses, Hydraulic 
Wood & Co., R. D., Philadelphia, Penn. 
Publishers, Technical Book 
McGraw-Hill Book Co., Inc., 
New York. Branches: 
Pulverizers, Coal 
Hardinge Conical Mill Co., 120 Broadway, N. Y. 
Pulverizers, Ore 
Braun Corporation, The, Los Angeles, Calif. 
Laboratory machines for all purposes and pros- 
pecting. 
Braun-Knecht-Heimann Co., San Francisco, Cal. 
Hardinge Conical Mill Co., 120 Broadway, N, ¥. 
Mine & Smelter Supply Co., The, Denver, Colo. 
Sturtevant Mill Co., Boston, Mass.” 


Pumps, Acid 
Byron Jackson Iron Works, Inc., San Francisco. 


Pumps, Boiler Feed 

Cameron Pump Wks., 11 B’way., 

Deming Co., The, Salem, Ohio. 

Pumps, Centrifugal 

Byron Jackson Iron Works, Inc., San Francisco. 

Cameron Pump Wks., 11 B’way., New York. 

De Laval Steam Turbine Co., Trenton, N. J. 

Deming Co., The, Salem, Ohio. 

Krogh Pump Mfg. Co., San Francisco, Calif. 

Lane & Bowler Corp., Los Angeles, Calif. 

Pelton Water Wheel Co., San Francisco. New York. 

Wovod & Co., R. D., Philadelphia, Penn. 

Pumps, Ceep Well 

Alberger Pump & Condenser Co., New York City. 

Byron Jackson Iron Works, Inc., San Francisco. 

Cameron Pump Works, 11 Broadway, New York. 
Sheet, rod, wick, rope and stem packing. 

Deming Co., The, Salem, Ohio. 

Krogh Pump Mfg. Co., San Francisco, 


Pumps, Electric 

Byron Jackson Iron Works, Inc., San Francisco. 

Cameron Pump Wks., 11 B’way., New York. 

Deming Co., The, Salem, Ohio. 

Krogh Pump Mfg. Co., San Francisco, Calif. 

Roots Co., P. H. & F. M., Connersville, Ind. 

Pumps, Mine 

Alberger Pump & Condenser Co., 

Byron Jackson Iron Works, Inc., 

Cameron Pump Works, 11 Broadway, New York. 
Twelve sizes, low head, to 7,500 gal. per min. 

Deming Co., The, Salem, Ohio. 

Hendrie & Bolthoff M. & S. Co., Denver, Colo. 

Krogh Pump Mfg. Co., San Francisco, Calif. 

Layne & Bowler Corp., Los Angeles, Calif. 

Morris Machine Works, Baldwinsville, N. Y. 

Wood & Co., R. D., Philadelphia, Penn. 

Pumps, Mill 

Cameron Pump Works, 11 Broadway, New York. 

Deming Co.. The. Salem, Ohio. : 

Frenier & Son, J. H., Rutland, Vt., U. S. A. 

Krogh Pump Mfg. Co., San Francisco, Calif. 

Layne & Bowler Corp., Los Angeles, Calif. 

Roots Co., P. H. & F. M., Connersville, Ind. 

Traylor Eng. & Mfg. Co., Allentown, Penn. 

Worthington Pump & Machinery Corporation, 
115 Broadway, New. York. 


Pumps, Pneumatic Air Lift 

Sullivan Machinery €o., Chicago, IIl., 
Pumps, Power Plant 

Alberger Pump & Condenser Co., New York. 
Cameron Pump Works, 11 Broadway, New York. 
Deming Co., The, Salem, Ohio. 

National Transit Pump & Mach. Co., Oil City, Pa. 
Roots Co., P. H. & F. M., Connersville, Ind. 


Pumps, Sand, Slime and Tailings 
Byron Jackson Iron Works, Inc., San Francisco. 
New type, with closed runner. Correctly de- 
signed liner and mechanical thrust bearing. 
Frenier & Son, J. H., Rutland, Vt. 
Krogh Pump Mfg. Co., San Francisco, Calif. 
All sizes regularly 2” to 8”. Low-cost white 
iron liners and open-type impeller. 


Newark, N. J. Branch: New 


Connellsville, 


239 West 39th St., 
London and Berlin. 


New York. 


Calif. 


New York. 
San Francisco, 


as ee 
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Layne & Bowler Corp., Los Angeles, Calif. 
Pumps, Sinking 

Byron Jackson Iron Works, Inc., San Francisco 
Cameron Pump Wks., 11 B’way., New York. 
Deming Co., The, Salem, Ohio, 

Krogh Pump Mfg. Co., San Francisco, Calif. 
Layne & Bowler Corp., Los Angeles, Calif. 


Pumps, Vacuum 
Alberger Pump & Condenser Co., New York City. 
Cameron Pump Works, 11 Broadway, New York. 
Ingersoll-Rand Co., 11 Broadway, New York. 
Roots Co., P. H. & F. M., Connersville, Ind. 
Pumps, Vacuum, Steam 

Emerson Steam Pump Co., The, Alexandria, Va. 
Punches, Hydrauli’: 

Wood & Co., R. D., Philadelphia, Penn, 
Pyrometers, Indicating and Recording 

Thwing Inst. Co., 445 N. 5th St., Phila., Pa. 
Quicksilver 

Beer, Sondheimer & Co., Inc., 


Radium Ore 
Willmarth, 
Colo. 


Rails, Steel 
Sweet’s Steel Co., Williamsport, Penn. 
Refractories 
Harbison-Walker Refractories Co., 
Respirators 
Goodrich Co., The B. F., Akron, Ohio. 
White rubber ; complete with elastic head straps, 
sponge and cloth filter disc. 
Multi-Metal Separating Screen Co., 253 W. 
St., New York. 
Small and light, 75 cents. 
Rheosats, Liquid 
Westinghouse El. 
Riddles, Wire 
Ludlow-Saylor Wire Co., St. Louis, Mo. 
Sizes, %- to 1%4-in. mesh. 
Catalog No. 45. 
Riveters, Hydraulic 
Wood & Co., R. D., Philadelphia, 
Rolls, Crushing (See ‘‘Crushers’’) 


Rope, Wire 

American Steel & Wire Co., 
New York. Worcester. Cleveland, Pittsburgh, 
Denver ; Pacific Coast, U. S. Steel Products Co., 
San Francisco, Los Angeles, Portland, Seattle. 

Broderick & Bascom Rope Co., 805-807-809 N. 
Main St., St. Louis, Mo. Cable: “Broderick.” 
Branches: Fastories, St. Louis and Seattle. 
Branch Offices: New York City and Seattle. 
Agents: San Francisco, Pittsburgh, Chicago, 
New Orleans, Boston, Jacksonville, Fla. ; Duluth, 
San Antonio, Spokane, Portland, Ore. ; Denver, 
Houston, Tex. 

Leschen & Sons Rope Co., A., St. Louis, U. S. A. 
N. Y., Chi., Denver, Salt Lake, San Francisco. 

Roebling’s Sons Co., John A., Trenton, N. J. 

Waterbury Co., 63 Park Row, New York. Branch- 
es: Chi., San Francisco, New Orleans, Boston. 
Agent: Powell & Ellet Co., Dallas, Tex. 

Rules, Measuring 

Lufkin Rule Co., Saginaw. 

Samplers, Ore 

Braun Corporation, The, Los Angeles, Calif. 
For laboratory work. 

Braun-Knecht-Heimann Co., San Francisco, Cal. 

Denver Engineering Works Co., Denver, Colo. 

Hendrie & Bolthoff M. & S. Co., Denver, Colo. 

Mine & Smelter Supply Co., The, Denver, Colo. 


Scates, Conveyor 
Conveying Weigher Co., The, 
Screens 


Colorado Iron Works Co., 
James Ore Concentrator Co., 


Screens, Incline Vibratory 
Sturtevant Mill Co., Boston, Mass. 


Screens, Perforated Metal 
Chicago Perforating Co., Rochester, N. Y. 
Erdle Perforating Co., Rochester, N. Y. 
Harrington & King Perforating Co., The, 620 N. 
Union Ave., Chicago, Ill. Branch: 114 Liberty 
St., New York. 
All sizes and shapes of perforations; all kinds 
and thicknesses of metals. 
Screens for trommels, stamp mills, jigs, etc 
Hendrick Mfg. Co., Carbondale, Penn. 


Screens, Revolving 
Harrington & King Perforating Co., 

Unioh Ave., Chicago, Tl. Branch: 

St., New York. 

All kinds perforated metal for revolving screws. 
Hendrie & Bolthoff M. & S. Co., Denver, Colo. 
Stephens-Adamson Mfg. Co., Aurora, IIlL. 

See advertisement on inside front cover for 

branch office addresses. 
Traylor Eng. & Mfg. Co., 
Screens, Rolled Slot 
Ludlow-Saylor Wire Co., 

“Rek-tang” for rolled 

brass, copper or bronze. 

Catalog No. 45 and special “Rek-tang” 
Screens, Wire 
Ludlow-Saylor Wire Co., St. Louis, Mo. 

ll gages and meshes. 

“Perfect” double-crimped. Every wire crimped 

around every other. “Rek-tang,” rolled slot, 


61 Broadway, N. Y. 


0. Barlow, Montrose, Idaho Springs, 


Pittsburgh, Pa. 


19th 


& Mfg. Co., E. Pittsburgh, Pa. 


Penn, 


Chicago. Branches: 


Mich. 


New York City. 


Denver, Colo. 
Newark, N. J. 


The, 620 N. 
114 Liberty 


Allentown, Penn. 


St. Louis, Mo. 


slot screens in steel 


catalog. 
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There can be no wire drawing or fluttering. 
upkeep. 


Cochise Stoper and Cochise Rock Hammer. 


SU eee eee 


UTES 


LOOK IN See what is: 


beneath the Surface 


We test Coal and Mineral poe. - Lamy part of 
North or South Am 


Pennsylvania Dring Co. 
Diamond Drill Contractors 


No. 30 Carson St., 2623 ¥ hitehall Bldg. 
Pittsburgh, Pa. ew York. 

Phone Hemlock 305 viens Reetor 993 
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Pays Less for Drilling Rock 


Tmpsetons economies oy re to follow the —— of your 
mine with Wood Rock Drills. 


Their use means longer me better service. Built of Vanadium 
Tungsten Iron that has many times = oon properties of 
cast iron. Write for the Wood Cat 


Wood Brill Works 


Dale Avenue Paterson, N. J. 
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McKiernan-Terry Drill Co. 


Manufacturers of 


Rock Drills, Hammer Drills, Core Drills, 
Pile Hammers, Atlas Jacks. 


230 Broadway, New York 


| 
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Harbison-Walker Refractories Company 
MANUFACTURERS OF 
High Grade Silica, Chrome, 
Magnesia and Fire Clay Brick 
IMPORTERS OF 


Chrome. Ore and Spaeter Dead-Burned Magnesite 


PITTSBURGH, PA. 
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For Big Production 


More ore can be drilled per day if your mine is equipped with 


Cochise Rock Drills 


They have never been surpassed in capacity. Only one man is required to operate them. 
Their air consumption is remarkably low due to the rapid cut-off secured by the Cochise valve, 


Used by the leading mines. Endorsed by superintendents for economy, convenience and small 


Made in 3 sizes from the No. 7 weighing 126 Ib. to the No. 12 weighing 258 lb. We also make the 


By all means send for the full set tof Bulletins. 
Ask us about our free trial offer. 


Cochise Machine Company 
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Los Angeles, Calif. 


LIGHT 


for night work and 
the dark places 
underground 


Milburn Portable Acetylene 
Lights give the most powerful 
illumination possible to secure 
in portable units. Their wide- 
spread white light produces work- 
ing conditions equal to daylight 
and secures maximum results 
from men and machines. 


They use ordinary commercial 
carbide, readily obtainable anv- 
where in the United States at a 
low price. They are extremely 
simple, entirely automatic and 
require no attention. 


Send for Bulletin 26. 


The Alexander Milburn Company 


- - Maryland 
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made to order. Either in steel, iron, brass, cop- 
per, bronze. 
Catalog No. 45. 
Multi-Metal Separating Screen Co., 253 W. 19th 
St., New York City, N. Y. 
Bronze and other metals to 350 mesh. 
Second-Hand Machinery 
Kenyon, Arthur D., Denver, Colo. 
Morse Bros. Mach, & Supply Co., Denver, Colo. 
See Alphabetical Index for For Sale Ads. 
Separators, Magnetic 
Buchanan Co., Inc., C. G., 90 West St., N. Y. 
Dings Separator Co., Milwaukee, Wis. 
Magnetic separators for all purposes. 
= Concentrating Co., 60 Congress St., Boston, 
ass. 
Campbell magnetic separator. Three magnetic 
fields. Different intensities. High separation 
and less waste obtained by lightly roasting ore 
in unlined nonoxidizing kiln. Etherington- 
Singer. 
Sharpeners, Drill 
Denver Rock Drill Mfg. Co., Denver, Colo. 
Hardsocg Wonder Drill Co., Ottumwa, Iowa. 
Ingersoll-Rand Co., 11 Broadway, New York. 
Leyner—compact, rapid, simple in operation. 
Sullivan Machinery Co., Chicago, Ill., U. S. A. 
Sullivan sharpener makes drill bits and drill 
shanks by hammering throughout; steel is held 
while upsetting in a compressed-air vise, 
High temperature unnecessary. »« 
Bulletin No. 272. 
Shears, Hydraulic 
Wood & Co., R. D., Philadelphia, Penn, 


Sheet Iron Work 
Hendrick Mfg. Co., Carbondale, Penn. 
Sanford-Day Iron Co., Knoxville, Tenn. 


Shovels, Power 

Marion Steam Shovel Co., Station D, Marion, 0. 
All sizes for stripping and mining. Electric, 
steam or gasoline power. 

Skips 

Sanford-Day Ir~n Co., Knoxville, Tenn. 

Traylor Eng. & Mfg. Co., Allentown, Penn. 
“Bryant-Wethey” type. 

Watt Mining Car Wheel Co., Barnesville, Ohio. 

Smelters 

American Smelting & Refining’ Co., 120 Broad- 
way, New York. . 

American Zinc, Lead & Smelting Co., 55 Con- 
gress St., Boston, Mass. 

Balbach Smelting & Refining Co., Newark, N. J. 

Beer, Sondheimer & Co.. Inc., 61 Broadway, New 
York. Cable Address: Beersond. 

Fort Smith Spelter Co., Warren, Ohio. 

Grasselli Chemical Co., The, Cleveland, Ohio. 

Illinois Zine Co., Peru, Il. 

International Smelting Co., 42 Broadway, New 
York. 

McKechnie Brothers, Ltd., Widnes, Eng. Branch- 
es: London, Birmingham, Newcastle, Manches- 
ter, Eng. 

Matthiessen & Hegeler Zinc Co., La Salle, Ill. 

United States Smelting, Refining & Mining Co., 
55 Congress St., Boston, U. S. A. 

Vogelstein & Co., L., 42 Broadway, New York. 

Splice, Cable 

American Mine Door Co., Canton, Ohio. 

Splice, Insulator 

American Mine Door Co., Canton, Ohio. 

Splice, Trolley Wire 

American Mine Door Co., Canton, Ohio. 

Steam and Hydraulic Forging Presses 

Wood & Co., R. D., Philadelphia, Penn. 

Steel, Drill 

Hardsocg Wonder Drill Co., Ottumwa, Iowa. 

Ingersoll-Rand Co., 11 Broadway, New York. 
“TR” brand—all sizes, shapes, quantities in 
stock. 

Milne & Co., A., 745 Washington St., New York. 
Branches: Boston and Chicago. 
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All shapes and sizes. Solid or hollow. FJAB 
brand. Made in Sweden. 

Stokers, Mechanical 

Westinghouse El. & Mfg. Co., E. Pittsburgh, Pa. 

Switchboards 

General Electric Co., Schenectady, N. Y. 

Westinghouse El. & Mfg. Co., E. Pittsburgh, Pa. 
All types and sizes. 

Tanks, Wood 

National Tank & Pipe Co., Portland, Ore. 

Pacific Tank & Pipe Co., San Francisco, Calif. 

Redwood Mfrs. Co., San Francisco, Calif. 

Tapes, Measuring 

Lufkin Rule Co., Saginaw, Mich. 


Technical Chemicals 

Heil Chemical Co., Henry, St. Louis, Mo. 

Tees, Pipe 

National Tube Co., Pittsburgh, Penn, 

Telephones, Mine 

Stromberg-Carlson Telephone Mfg. Co., Roches- 
ter, N. Y. x 
Iron-clad magneto equipment compactly assem- 
bled in cast-iron box to protect it. 

Testing Sieves 

Multi-Metal Separating Ssreen Co., 523 W. 19th 
St., New York, N. Y. 
Up to 350 mesh. 

Thickeners, Slime 

Dorr Co., Denver, Colo. 

Conklin, H. R., Joplin, Me, 

Tractors 

Yuba Construction Co., San Francisco, Calif. 


Transformers, Electric 

Westinghouse El. & Mfg. ©o., E. Pittsburgh, Pa. 
All types and capacities. 

Tramways, Wire Rope, Aerial 

Broderick & Bascom Rope Co., St. Louis, Mo. 
Friction grip system with buckets attached to 
endless pulling rope by friction grips. Also 
two-bucket or jig-back system. ; 
Agents: San Francisco, Pittsburgh, Chicago, 
New Orleans, Boston, Jacksonville, Fla. ; Duluth, 
San Antonio, Spokane, Portland, Ore.; Denver, 
Houston, ‘Tex. 

Leschen & Sons Rope Co., A., St. Louis. New 
York, Chi., Denver, Salt Lake, San Francisco. 

Roebling’s Sons Co., John A., Trenton, N. J. 

Tubing 

National Tube Co., Pittsburgh, Penn. 
Tubing, Shelby seamless steel. 

Tungsten 

Foote Mineral Co., 101 N. 19th St., Phila., Pa. 

Leavitt & Co., C. W., 30 Church St., New York. 

Mitsui & Co., Ltd., 25 Madison Ave., New York. 
Tungsten ore 65 to 70%. 
Direct import from Orient. 

Wah Chang Mining & Smelting Co., Woolworth 
Bldg., New York. 

Tungsten Ore, Buyers of 

Primos Chemical Co., Primos, Del. Co., Pa. Ca- 
ble: “Briquette, Phila.”” Branches: Vanadium 
and Lakewood, Colo. 
Agents: Allen S. Davison & Co., Pittsburgh, Pa. 

Turbines, Steam 

De Laval Steam Turbine Co., Trenton, N. J. 

General Electric Co., Schenectady; N. Y. 

Leffel & Co., James, 306 Lagonda St., Springfield, 
Ohio, U. S. A. 

Westinghouse El. & Mfg. Co., E. Pittsburgh, Pa. 

Turbines, Water 

Pelton Water Wheel Co., San Francisco. New York. 

Smith Co., S. Morgan, York, Penn. Branches: 
Chicago and Boston. 

Unions, Pipe 

National Tube Co., Pittsburgh, Penn. 

Valves 

Hardsocg Wonder Drill Co., Ottumwa, Iowa. 

Homestead Valve Mfg. Co., Homestead, Penn. 
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Jenkins Bros., 80 White St., New York. Branch- 
es: Boston, Philadelphia, Chicago, Montreal, 
London. 

Sizes for all pressures and purposes. 

Brass, iron, cast steel. Also all iron for han- 
dling cyanide solutions. 

Write for Catalogue No. 20. 

Lunkenheimer Co., The, Cincinnati, 0., U. S. A. 

National Tube Co., Pittsburgh, Penn, 

Whitcomb Co., Geo. D., Rochelle, Ill. 

Valves, Check 

Lunkenheimer Co., The, Cincinnati, 0., U. S. A. 

National Tube Co., Pittsburgh, Penn, 

Wood & Co., R. D., Philadelphia, Penn, 

Valves, Gate ‘ 

National Tube Co., Pittsburgh, Penn, 

Wood & Co., R. D., Philadelphia, Penn, 

Valves, Globe 

Lunkenheimer Co., The, Cincinnati, 0., U. S. A. 

National Tube Co., Pittsburgh, Penn, 

Valves, Pump 

Jenkins Bros., 80 White St., New York. 

Quaker City Rubber Co., 629 Market St., Phila., Pa. 

Valves, Regrinding 

National Tube Co., Pittsburgh, Penn, 

“—-. 2a 

Valves, Rubber Pump 

Goodrich Co., The B. F., Akron, Ohio. 

Flat circular or spherical, later 4% to 10 inch 
diameter. 

Vanadium Ore, Buyers of 

Primos Chemical Co., Primos, Del. Co., Pa. Ca- 
ble: “Briquette, Phila.” Branches: Vanadium 
and Lakewood, Colo. 

Agents: Allen S. Davison & Co., Pittsburgh, Pa. 

Water Wheels 

Pelton Water Wheel Co., San Francisco. New York. 

Weighers and Samplers 

Pitkin, Inc., Lucius, 47 Fulton St., New York. 

Wheels, Car 

Watt Mining Car Wheel Co., Barnesville, Ohio. 

Whistles 

Hendrie & Bolthoff M. & S. Co., Denver, Colo. 

Wheels and Axles, Car 

Sanford Day Iron Co., Knoxville, Tenn. 

Wheels, Car 

Enterprise Fdry. & Mach. Co., Bristol, Va.-Tenn. 
“Enterprise” roller-bearing mine car trucks, for 
wood and steel cars, all sizes and types, bal- 
anced design. Anti-friction roller bearings; no 
loose caps, bolts or gaskets. 

Wire Cloth 

Ludlow-Saylor Wire Co., St. Louis, Mo. 

All meshes and gages. Steel, brass, copper 
and bronze, galvanized hardware cloth and 
window screen cloth. 

Catalog No. 45. 

Multi-Metal Separating Screen Co., 253 W. 19th 
St., New York, N. Y. 

Up to 350 mesh. 

Wire, Flat, Round and Special Shape 

Roebling’s Sons Co., John A., Trenton, N. J. 

Wire Rope Fittings 

Roebling’s Sons Co., John A., Trenton, N. J 

Wire Rope Slings 

Roebling’s Sons Co., John A., Trenton, N. J. 

Wrenches, Alligator 

Roebling’s Sons Co., Jokn A., Trenton, N. J. 

Zinc Dust 

American Smelting & Refining Co., 120 Broad- 
way, New York. 

American Zine & Chemical Co., Langeloth, Penn. 

Atkins, Kroll & Co., San Francisco, Calif. 

New Jersey Zinc Co., 55 Wall St., New York. 

Vogelstein & Co., L., 42 Broadway, New York. 

Zinc, Sheet 

Illinois Zine Co., Peru, Tll. 

Matthiessen-Hegeler Zine Co., La Salle, Il. 
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Meets Every Condition for 
a Perfect Roast 






That is a strong statement to make, but it is 
not by any means too much to say about 


Temperature Controlled Se Las 


and Air-Cooled_— INGE 


PATENTED 


Low installation and operating cost—high 
efficiency and large capacity—these are the 
things you get when you buy a New Herreshoff. 
Write us for a copy of our Bulletin on this 
subject, or take up with our Engineering De- 
partment your ore roasting difficulties. 


GENERAL CHEMICAL COMPANY PACIFIC FOUNDRY COMPANY 


Herreshoff Furnace Department B $6% and Hanivon /lreeLe /in Francirco Caljenie 
25 Broad Street - - - - New York, N. Y. Pacific Coart Agentr 














busy? No, BUSY—if you refer to the 


a THE 5 2 3 
action of (evenr- UN. in the average mine 


There are 8 jobs the Cement-Gun does ex- 4—Waterproofs flumes, tunnels, ditches, etc. 
ceptionally well—so well that no Cement-Gun with a protective coating. 
we know of in mine service has had an “‘off day” 


as yet. Here are the jobs: 5—Coats mine timbers for protection from 


: ; fungus, bad water and rot. 
i—Lines drifts or other horizontal workings in 
which rock tends to slack or otherwise fall off. 


2—Lines a shaft alone or in conjunction with. 


6—Waterproofs concrete dams and retaining 
walls. Seals up water bearing fissures. 


other mixing outfits. 7—Fireproofs timber bins and other mine 
3—Repairs concrete work of all kind. Bring streneeay 

the Cement-Gun to the rescue wherever concrete 8—Puts fire- and weatherproof coatings on 
has cracked, crumbled or split. structural steel without use of forms. 





Doesn’t all this suggest that you are not serv- * 
ing your best interests in delaying that re- 
quest for the Cement-Gun Booklet? 


CEMENT-GUN COMPANY 


Incorporated 
S. 10th and Mill Sts. Allentown, Pa. | 


Cement Gun Company, Inc., 30 Church Street, New York City. 
John A. Traylor, New House Building, Salt Lake City, Utah. 
Taylor Engineering Co., 538 Central Building, Seattle, Washington. 
Taylor Engineering Co., Vancouver, B. C. ? 

A. R. Roberts, 727 Traders Bank Building, Toronto, Ont., Canada. 
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The Hercules 
Waterproof 
Mining Cap 


Will you welcome a means of removing the chief cause 
of missed shots? 


Then fall in line with the Calumet and Arizona Mining 
and Old Dominion aes Companies and waterproof 
your mine caps with the Hercules Waterproof Mining 
Cap Protector. 


Will you safeguard your men at 
a cost of */, of a cent per shot? 


There’s no need to point the insistent demand for the 
Hercules, there’s no need to emphasize its life-time and 
money-saving possibilities— 


Take advantage of our offer of 25 protectors free. 
Judge their desirability for yourself. 


Do it today. 


Protector 


MILLER MFG. CO., 331 First Nat. Bank Bldg., El Paso, Texas 


or Hercules Powder Co., Wilmington, Del. 


The Ideal 


J E NA R C O Mine Packing 


Extreme toughness is combined with great flexibility in this high grade 
sheet rubber packing. 
Unsurpassed for mine service where acidulous and alkaline waters are encountered. Guaran- 


teed for high pressure steam, hot or cold water service. Very light in weight and therefore 
economical to use. Regularly made in sheets 36” wide. 


Put up in most convenient form to suit the requirements of individual users. It can be 
purchased in rolls of 25, 50, 100 or 200 pounds each. No necessity for buying more than 
needed, consequently no waste. 

It is light in weight, therefore very economical to use. A square yard 1/16’ thick weighs 
only about 5} pounds, 

Gaskets cut from Jenarco can be furnished promptly. 

If Jenarco does not satisfy you in every respect—you may return it at ourexpense. Write 
for Catalog ‘*J’’ describing Jenkins Bros. Mechanical Rubber Goods. 


JENKINS BROS., New York, . Boston, Philadelphia, 





Chicago, Montreal, London 
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Te 


Haul It 
Through The Air 


with a 


B & B Aerial Tramway 


If you are hauling ore or other material day 
after day over the same route, a B. & B. Aerial 
Tramway can reduce your transportation cost. 
No matter whether you have a 


Long or Short Haul—Large or Small Capacity 


Their low cost of upkeep and high 
efficiency have earned a reputation on a par with that of our famous Yellow Strand 


we have a system to meet your requirements. 


Wire Rope. 
case without obligation on your part. 


Our engineers will gladly give you the facts covering your ee 
Write for Catalog No. 8. 


Broderick & Bascom Rope Company 
St. Louis, Mo. 
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Transmission 


and Elevator 


Belts 


Make friends 
Because— ’ re for life 


the present popularity of 

Goodrich ‘‘Commander’’ trans- 

mission belts; “Long-Life” con- | —s a ; ° 

veyor belts and ‘‘Goodrich’’ L=381N Pig Our list of repeat 
elevator belts is based first, ’ et - users Ils growing by 


last and all the time on per- leaps and bounds 


formance. These brands make _. 
“good everywhere in-w big mea- woven 
sure, under the most exacting 
conditions of service. 


Furthermore—the reputation of 
the large Goodrich organization is 
prohibitive of the manufacture of_a 
cheap belt—cheap itr the sense otits.< " 
being unreliable and without a “‘back- me 
bone.”’ The complete Goodrich organization is back of 
every belt. 

It is always hard to recuperate from a black eye in the sales field 
if the punch carries the sting of truth, and therefore Goodrich belts 
are honest quality for quality service—reliable always from the 
start. You may need them in.yourybusiness, Let our belt experts 


analyze your conditions. A trial may indicate that the Goodrich is 
the belt you have been looking for. 


Conveyor Belts Transmission Belts Elevator Belts 
Hose Packing Valves 


Some Goodrich Facts 


18,000 employees—50 miles through all departments—100 acres 
of floor space—4 miles around plant—20,000 tires daily —14 miles of 
hose daily—5 miles of belting shipped daily—17,000 pairs of boots 
and shoes daily—70 miles of insulated wire daily —1,500 Ibs. of rub- 
ber bands daily—32.000 molds of different articles and 160,000,000 

ibs. of finished rubber products each year. 


. Branches and 
Factories at ° ots ; 
i eo Ee . Distributors in 
Moke Ole The B. F. Goodrich Co rene 
Makers of the Celebrated Goodrich Tires— ‘‘Best in the Long Ran’ 


ei Re 





